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10,000 FEET OF HOLE 
fo repair 50..." 


“We look at it this way. It costs us a lot of money 
to drill an oil well ... and most of that money is 
spent just getting down TO the pay zone. Once 
we get that far, the actual amount of hole 
through the producing zone is very slight com- 
pared to the total footage in the well. Yet every 
time we do work on those few feet of zone we 
gamble the entire investment in our well... or 
did until SECURALOY* came along. But now 
that we've made it a policy to use SECURALOY 
equipment throughout all our producing zones, 
we've cut our risks to bedrock!” 


“SECURALOY is the cheapest—and best—in- 
surance we can buy to safeguard our well in- 
vestments. With SECURALOY in the well, we 
can carry out the same production procedure 
as with steel. But if we get into trouble in the pay 
—and regular repair methods fail—the worst 
that we can run into is simply a quick drilling 
job through the zone to remove the SECURALOY 
equipment. No fishing jobs—no risky operations 
to jeopardize the safety of the rest of the well— 
nothing to interfere with complete development 
of the pay zone!” 


*Trademark Reg. U. S. Pat. Off. 





TRETOLITE has much to offer 


you in the way of assistance and 


advisory service. In every field where 


oil is produced there is a Tretolite 
representative ready to help you 
with your oil treating problem. He 
is skilled in the analysis of indi- 
vidual treating problems; his serv- 
ices are yours for the asking, and 


he will gladly aid you. 


TRETOLITE COMPANY 
Manufacturing Chemists 
DALLAS ST. LOUIS LOS ANGELES 


Representatives in All 
Principal Fields 
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The Course of Oil 


By K. C. SCLATER 









Incredible An imposing bill of complaints has been 
Antitrust filed in the United States District Court 
Charges _ by the Department of Justice in Wash- 


ington against twenty-two major oil 
companies and the American Petroleum Institute. 

The companies named in the complaint are said to 
own or control sixty percent of the crude oil reserves, 
fifty percent of the production of crude oil, ninety- 
two percent of the stocks of crude oil, seventy-five 
percent of the crude oil storage capacity, seventy-six 
percent of the crude oil refining capacity, eighty-seven 
percent of the cracking capacity, and eighty-five per- 
cent of gasoline production. 

Apparently, bigness is under deliberate attack. 

Among the complaints are that the defending com- 
panies have conspired to fix uniform, non-competitive 
prices for crude oil, restrict the production of crude 
oil and the manufacture of petroleum products. The 
American Petroleum Institute is alleged to have played 
a part in bringing about these restrictions by a system 
of reports covering the amounts and locations of all 
stocks of petroleum products. It is complained that the 
unreasonable power possessed and exercised by the in- 
tegrated companies has deprived the consumer of 
natural resources due to location and that it has with- 
held from the consumer the benefits of technological 
improvement, which should be reflected in lower costs. 

The allegations are nothing short of incredible. To 
read the bill of complaints against the twenty-two 
major oil companies one would think the petroleum 
industry one of unbridled avarice and shady dealings 
and the Petroleum Institute a clearing house for 
schemes for mulcting the public. 

Not all the integrated companies are among the 
majors. Many substantial integrated companies in the 
oil industry are among the independents. Most of the 
research and technological improvements in the indus- 
try have been made by integrated companies. By virtue 
of integration they have increased the efficiency of 
their operations and so have the resources and person- 
nel to carry on research. Research and technology have 
been among the greatest factors contributing to efh- 
ciency and economy in the petroleum industry and 
its remarkable record of progress, one result of which 
is that gasoline and petroleum products are procurable 
by the general public at prices that are by far the 
lowest of any in the world today. 

“It is believed that the great advances and techno- 
logical improvements in the oil industry are not being 
passed on to consumers.” So it is stated in the bill of 
complaints. Certainly the facts refute this statement. 
Despite the fact that the taxes on gasoline have in- 
creased steadily over a period of years, the price of 
gasoline to the consumer has been reduced. How these 
facts can be reconciled with the complaints is not 
apparent. 

Allegations in the suit would delude the public into 
thinking that bigness and integration are detrimental 
to the public interest. As for integration, authorities 
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agree that the social and economic advantages of inte- 
gration are many. Opposition to integration may arise 
because of irregularities within the industry itself, but 
“it would be an irremediable and disastrous error to 
destroy integration in order to remove the cause for 
complaints at its competitive frontiers; rather would 
it be desirable to allow time for internal adjustments 
to these ends.” 

The very purpose of integration is to increase efh- 
ciency and reduce costs. A history of the rise of 
petroleum to its present leading place as an industry 
reveals that one of the greatest factors contributing to 
its success has been research; and many of the pro- 
grams of research pursued by the oil companies them- 
selves would not have been possible without integra- 
tion. 

From a study of the bill of complaints it would 
seem that a premium should be placed on efficiency and 
that the companies more efficient by virtue of their 
alertness are accused of conspiracy. How low prices are 
to be effected by raising the price of crude oil and 
insuring profits to the least efficient refiners is not 
divulged. 

The control of prices as it exists within the petro- 
leum industry is construed as a restraint of trade, while 
the part that federal and state taxes play in the control 
of prices is disregarded. Federal and state taxes on 
gasoline throughout the country are thirty to fifty 
percent of the selling price, and only recently an extra 
tax was levied on gasoline to raise funds for National 
Defense, an activity in the role of which petroleum is 
paramount. 

Competition in the petroleum industry is so great 
that itis difficult for a company to keep ahead of its 
competitors. Unless a company is efficient in every 
branch of its operations, it is likely to go to the wall. 
The integrated company, by controlling its product 
from the time it comes from the well until it is placed 
on the market, is able to reduce its risk because it is 
able to codrdinate its producing and refining facilities 
to a greater degree. It is also enabled to conduct re- 
search and technologic investigations and attain a 
greater degree of efficiency thereby. This is the sound 
procedure followed in reducing costs, and one that 
must be and is followed by the reputable oil company. 

Foremost among the American Petroleum Institute’s 
contributions to the industry are the standardization 
of equipment and the fostering of research and im- 
proved methods in producing and refining operations. 
By the Institute’s standardization program alone great 
savings in the manufacture and use of equipment have 
accrued to the entire production division of the indus- 
try, not only in this country but throughout the world. 
Notwithstanding this record of accomplishment, which 
has brought about far-reaching operating economies 
in the production and refining divisions of the oil in- 
dustry, the Department of Justice would have the 
American Petroleum Institute dissolved. 
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y “HERCULES (Hed-Strand) Wire Hope 


Consistent top-flight performance is never a matter of chance, and the year by year 


. record of dependable field service that “HERCULES” (Red- Strand) Wire Rope 


has established is due to our strict adherence to al] details of manufacture. These 


details start with the selection of proper materials, and they follow through until 
L g 


the test and inspection has been made and approved by experienced workmen. 
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HIGHLIGHTS IN OILDOM 








At a recent meeting of the 


Deviation From Texas Railroad Commission the 
adoption of a statewide rule 


Vertical Considered limiting the deviation from 


vertical of wells was considered, and upon developing op- 
position the matter was reset for discussion at the next 
state proration hearing. 


Such a ruling was proposed by the Arkansas Fuel Oil 
Company, whose representatives explained that the request 
was motivated by the directional drilling of two offset wells 
on the east side of the East Texas field. J. B. Henderson, 
attorney for the company, said the wells were being drilled 
directionally so that one would be less than 100 ft. and the 
other less than 175 ft. from the property lines of the Ar- 
kansas Fuel Oil Company. Henderson and R. O. Garrett, 
the latter a petroleum engineer for the company, stated that 
such practice would defeat the commission’s spacing rule 
as to uniform spacing and drainage, cause the drilling of 
otherwise unnecessary offsets, and work other hardships on 
offset operators. 


The representatives of the Arkansas Fuel Oil Company 
did not propose a rule but submitted a copy of the Arkansas 
rule that requires variation tests at 500-ft. intervals and 
limits deviation in wells less than 150 ft. from a property 
line to 3 deg. from vertical; 150 to 300 ft., 4 deg., and 
more than 300 ft., 5 deg. 


Rayburn Thompson, speaking for Pure Oil Company 
and Texas Gulf Producing Company, contended a state rule 
was unnecessary and suggested adoption of rules applicable 
to specific fields. 


Rule Governing 


Suit has been filed in Federal 


22 Oil Companies District Court at Washington, 
D. C., against 22 oil companies 


and the A.P.I. and the American Petroleum 


Institute charging monopolistic control of virtually all the 
crude oil available for refining and the fixing of prices. 
Action was brought by the Justice Department of the 
United States Government. 

It is charged that control of the crude oil by the defend- 
ant companies places independent firms at a competitive 
disadvantage. The complaint also charges that the mainte- 
nance of fixed prices has restricted or eliminated competi- 
tion that would force the integrated companies to give the 
consumer the benefit of lower costs arising from techno- 
logical improvement. 

In asking the court to dissolve the A.P.I., the govern- 
ment contended that the organization was created by the 
defendant companies to promote the alleged illegal prac- 
tices cited in the case. 

The companies named in the suit include: Atlantic Refin- 
ing Company, Barnsdall Oil Company, Cities Service Oil 
Company, Consolidated Oil Corporation, Continental Oil 
Company, Gulf Oil Corporation, Mid-Continent Petroleum 
Corporation, Ohio Oil Company, Phillips Petroleum Com- 
pany, Pure Oil Company, Shell Union Oil Corporation, 
Skelly Oil Company, Socony-Vacuum Oil Company, Stand- 
ard Oil Company of California, Standard Oil Company 
of Indiana, Standard Oil Company of Kentucky, Standard 
Oil Company of New Jersey, Standard Oil Company of 
Ohio, Sun Oil Company, The Texas Corporation, Tide Water 
Associated Oil Company, and Union Oil Company of Cali- 
fornia. Approximately 300 subsidiaries of the companies also 
were named. 


Suit Filed Against 
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Further assurance of the ability 


Greatest in History of the oil industry to supply 
increasing amounts of petro- 


of Industry leum products whenever na- 


tional welfare demands it, is found in the continued growth 
of the industry’s refinery capacity. At the beginning of 
1940, according to a recent report of the U. S. Bureau of 
Mines, the number of operating refineries and their daily 
refining capacity were at the highest peaks in the industry’s 
history, and, the report indicated, were great enough to 
enable the processing of about 30 percent more crude oil than 
actually was refined during 1939. 


The number of operating refineries had increased to 461 
on January 1, 1940, from 435 on January 1, 1939, and their 
capacity to 4,196,694 bbl. of crude oil per day, from 3,933,- 
785 bbl. the year before. The number of shut-down refin- 
eries declined, however, to 86 from 103, and the total ca- 
pacity (operating and shut-down) of U. S. refineries in- 
creased at a slower rate to 4,628,646 bbl. on January 1, 1940, 
from 4,508,555 bbl. the preceding year. The year-end 
capacity compared with actual average crude oil runs to stills 
of 3,391,000 bbl. per day in 1939. 


The increase in total capacity during 1939 represented 
the construction of 380,866 bbl. of new capacity in exist- 
ing as well as new plants, and the retirement by dismantling 
of 260,775 bbl., a net increase of 120,091 bbl. per day. 

More than four-fifths of the shut-down capacity, which 
includes plants completely shut-down as well as non-oper- 
ating parts of operating plants, is in good condition, accord- 
ing to the report. Of the total shut-down capacity of 431,- 
952 bbl. on the first of the year, only 71,055 bbl. was classi- 
fied as in poor shape. This indicates that U. S. refineries, not 
considering problems of supply and distribution, operated 
on the average last year only at about 70 percent of capacity, 


and could, if called on, process about one-third more crude 
oil than they did. 


Refinery Capacity 


The Phillips Petroleum Com- 


Field Crude pany, on October 3, advanced 
its crude oil postings for Jones 


Oil Prices sand crude oil in the Schuler 
field, Arkansas, and made the prices retroactive to Septem- 
ber 27. The new quotations, which equal those posted by 
the Standard Oil Company of Louisiana, have a top of 95 
cents a bbl. for 40 gravity and higher, with 2 cents a bbl. 
differential down to 63 cents for 25 gravity and lower. The 
advanced prices are 12 cents a bbl. higher than previous 
postings in the Schuler area. 


Advance Schuler 


According to a report filed 


s with Dr. F. V. L. Patten, chief 
Wells Producing engineer of the Texas Railroad 


Water With Oil Commission, 4331 of the more 


than 25,000 wells in the East Texas field are now producing 
water with the oil. Daily average withdrawals of water from 
these wells amount to 187,811 bbl. The per-well average is 
43.31 bbl., which means in most cases that more than 2 bbl. 
of water are produced with each bbl. of oil. 

The water-producing wells are divided into three classi- 
fications: 793 flowing wells, 3223 pumping wells, and 320 
wells using air and gas lift. 

The report, which covers all wells artificially produced or 
making water, revealed there are now 6230 pumping wells 
in the field and 767 wells produced by air or gas lift. 


4331 East Texas 
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PENBERTHY PENBERTHY 


Keflee Transparent 


DROP FORGED STEEL DROP FORGED STEEL 
LIQUID LEVEL GAGES LIQUID LEVEL GAGES 





Liquid shows black—empty 
space shows white. Preferred 
wherever liquid level mus? be sures, and/or temperatures. 
easily and positively visible Construction is exceptionally 
.-.and when liquids are under rugged . . . similar to Reflex 
high pressure or at high tem- types. 

perature. 


Used to observe color and den- 
sity of liquids under high pres- 
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ALL PENBERTHY GAGES 
CONFORM WITH A. P.1.—A. S. M. E. REQUIREMENTS 








PENBERTHY 


Kefter 


WATER GAGE SET 


Water shows black—steam shows 
white. U-bolt construction is 
strongest and simplest to service. 
Glass replaced by simply remov- 
ing nuts on face of gage . . . un- 
necessary to work between gage 
and boiler. 


PENBERTHY 
DROP FORGED STEEL 
LIQUID LEVEL GAGES 


Made of Chromi molybd 
alloy temperature-resisting steel, 
extra heavy throughout. Stainless 





steel trimmed. Tubular glass type 
gages also available in various 
other metals suitable for practically 


all conditions. 


PENBERTHY INJECTOR CO. 


DETROIT, MICHIGAN . 


Canadian Plant: Windsor, Ontario 


PERERA 





























Activities in the Oil Fields 





L. HUNT has opened a new oil pool five miles 
H. south of Jena, LaSalle Parish, Louisiana, with Good- 
pine Lumber Company No. A-2, in Section 9-7-3. After 
gun-perforating from 3679-83 ft. in the Wilcox sand, the 
well gauged 800 bbl. of oil per day producing through two 
'4-in. chokes. Pressure on the tubing was 425 lb. and on 
the casing 1150 Ib. 
Location of the well is several miles south of the Olla 
area proper, which has 52 Wilcox wells. 
° 
Shell Oil Company, Inc., has discovered a new Wilcox 
producing area two miles southeast of Stroud, Creek County, 
Oklahoma, in Linihan No. 1, NE SE NE of 31-15-7. Drilled 
to a total depth of 4119 ft., the well flowed 45 bbl. in 24 
hours, cutting 3 percent basic sediment and water. The 
Wilcox formation was found at a depth of 4070 ft. 
e 
Jones and Shelburne’s Lewis No. 1, in SWC NE of 28- 
14-12w, Russell County, Kansas, opened the state’s 25th 
new pool for 1940. The pool has been designated Green- 
vale North, the Greenvale pool being two miles to the south. 
The well was drilled to a total depth of 2329 ft. and 
produced 1463 bbl. per day from the Howard lime. 
© 
Dunnworth No. 1 of Ora A. Avery, in 13-6s-llw, St. 
Joseph County, Michigan, 15 miles north of the Indiana 
line, produced gas and free oil after a 200-qt. shot at 2673 
ft. The shot caused the hole to cave and delayed an accurate 
production test. 
If established as a commercial producer, this wildcat will 
be the first Trenton lime producer in Michigan outside of 
the Deerfield pool in Monroe County. 


A new producing area for Starr County, Texas, seems 
assured with the bringing-in of Sun Oil Company’s Mateo 
Saens No. 1, three miles northeast of the North Rincon dis-. 
covery. After being perforated at 5478-81 ft., the well 
cleaned-up and produced 19.6 bbl. of oil and no water in 3 
hours, flowing through 7/32-in. choke. The size of the choke 
was changed to 7/64 in. and the well produced 14 bbl. in 
5 hours. 

® 

Mid-Continent Petroleum Corporation’s Ferguson No. 1, 
NE SW SW of 18-7-8, Seminole County, Oklahoma, flowed 
90 bbl. of oil in 24 hours, opening a new Gilcrease sand pro- 
ducing area. In addition to the oil, 14,000,000 cu. ft. of 
gas was produced. Flow followed gun-perforation of the 
casing at a depth of 3230-36 ft. 

* 

The Texas Company has extended the Delta Farms field 
of Lafourche Parish, Louisiana, into Jefferson Parish with 
completion of its State Bayou Perot No. 1. This well was 
drilled below 11,400 ft., but was plugged-back and com- 
pleted at a depth of 8770-8815 ft., producing 750 bbl. of 
oil per day through %-in. choke. 

+ 


The Eaves pool, southeastern Lea County, New Mexico, 
has been extended 34 mile to the west by Hamon Krupp and 
A. H. Flaherty’s Moberly-State No. 1-C in C NW SE of 
21-26¢e-37s. 

Total depth of the well is 3254 ft. with the producing 
sand found at 3170 ft. Production is estimated at 500 bbl. 
of oil and 1,500,000 cu. ft. of gas per day. 

The well is one of the few oil producers in this gas area. 
and seemingly is the best of the lot. 
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DAILY AVERAGE CRUDE OIL PRODUCTION 
Data Supplied by A.P.I. 
./ 
AVERAGE CRUDE OIL PRICES (Figures in bbl. of 42 gal. each) 
1B. of M. Week Week Week 
: : Sn Calculated Ended Ended Ended 
California Louisana Requirements Oct. 5, Sept. 7, Oct. 7, 
Kettleman Hills $1.12-1.38 Rod 81.05 (October) 1940 1940 1939 
odessa oi. Oklahoma 403,500 2413,800 421,700 408,800 
Playa Del Rey .65-1.08 Kansas 178,700 2191,150 165,750 144,050 
. Gulf Coast -79-1.28 | Nebraska 1,000 200 
Coalinga .60- .82 Panhandle Texas 81,150 76,500 77,400 
. : 2s ¢ 71.2 
Wilmington 64-1.14 North Louisiana .73-1.05 | West Centesl Texas 38.750 «28,650 25/850 
West Texas 208,600 221,500 — 
i a East Central Texas . 63,500 78,650 86,100 
Montana 80-110 — THinois 1.15 | East Texas 298.700 374.900 394,600 
Southwest Texas . 199,150 ery ae png ood 
Wyoming .35-1.30 Coastal Texas 188,400 210, ° 
Kentucky 1.05-1.20 TOTAL TEXAS _ 1,305,200. 1,188,950 1,299,200 1,255,900 
on. North Louisiana ; 64,750 64,800 66,000 
Colorado 90- .98 on 1.00 | Coastal Louisiana 220,550 ° 213,250 187,100 
o > : TOTAL LA. 274,200 285,300 278,050 253,100 
New Mexico -77-1.00 Arkansas 70,700 » 71,450 73,250 66,000 
j Mississippi 9,000 19,200 28,650 
T Ohio Illinois 405,200 357,200 380,000 330,500 
exas Lima .90 | Indiana 9,300 2 19,800 18,300 
Eastern (Not incl. 100,550 
North Central -71-1.03 sai iil. and Ind.) 86,400 92,100 90,350 . 
Pan .67- . ichigan .81-1.1 Michigan 53,900 50,150 52,250 8,000 
anhandle 67- .96 ga 8 Wyoming 75,200 80,500 71,100 64,150 
West Texas 53- .95 - ; Montana 17,700 17,900 17,750 16,250 
ennsylvania Colorado 3,900 ,250 ¥ 700 
a. wer on™ " i ‘ ~~ New Mexico ....... 104,500 97,650 100,700 108,550 ny 
arst Cree .96 radfor : TOTAL EAST 
» OF CALIF. 2,997,400 2,889,400 3,000,850 2,819,550 
East Texas 1.10 Southwest 1.50 | California... 583,200 599,400 623,000 616,300 RA 
Taleo 65 Eureka 1.44 TOTAL U. S............. 3,580,600 3,488,800 3,623,850 3,435,850 
— 1These are U. S. Bureau of Mines’ calculations of the requirements 
Kansas -60-1.10 Buckeye 1.55 of domestic crude oil based upon certain premises outlined in its de- ML! 
Corning 1.12 | tailed forecast for the month of October. As requirements may be 
Oklahom 60-1.10 ‘ supplied either from stocks, or from new production, contemplated 
a a e ° ; os 2 
withdrawals from crude oil inventories must be deducted from the 
Arkansas .63-1.05 Canada 2.10-2.17 poses mag ——er to determine the amount of new 
?Oklahoma, Kansas, Nebraska, Mississippi and Indiana figures are avid. $ 
for week ended 7 a. m. October 2. 3 Ibs. 
rer ty 
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FOR THE MOST EFFECTIVE 
aratfin Solvents avaiasir 


Let Science Solue Your Paraffin Prollems 


The removal of paraffin deposits from oil and 
gas wells, by means of Dowell Solvents, has 
been effected in so many areas under so many 
different conditions that this chemical method 
is now definitely a part of successful production 
procedure. 

Dowell Solvents are capable of breaking up 
many times their volume of paraffin and have 
broad general application. Dowell Solvents will 
remove paraffin from pumping wells without 
pulling rods or using mechanical methods. 
Flowing wells can be purged of paraffin with- 
out opening well, thereby eliminating a dan- 


gerous practice. Wax deposits on the face of 
the pay can be removed with Dowell Paraffin 
Solvents. Also flow lines and lead lines can be 
cleaned without disruption—tank bottoms 
without loss. 

This completely balanced line of Dowell Paraf- 
fin Solvents merits your attention. Stop ex- 
perimenting. Decide today to let science solve 
your paraffin problems. Dowell’s complete 
laboratory facilities and the most extensive 
research organization of its kind in the world 
are at your disposal. 


DOWELL INCORPORATED 


Executive Office: Midland, Michigan—General Office: KENNEDY BLDG., TULSA ,OKLAHOMA—Svubsidiary of The Dow Chemical Company 








AVAILABLE 
TO ALL PRODUCERS 


Stocks of Dowell Paraffin Sol- 
vents are maintained in every 
Dowell station and many repu- 
table oil field supply stores, 
thereby making these efficient 
and economical products of 
science available wherever oil is 
produced. 


OIVELL 
RANGE 
WLVENT 


DOWELL 
PURPLE 
SOLVENT 


RANGE—Oil soluble, fireproof, concentrated 
quid. Specific gravity 1.52; weighs approximately 
8 Ibs. per gallon. Intended for the removal of the 
rer types of paraffin. PURPLE— Oil soluble, non- 
flammable, concentrated liquid with added 
etting agent. Intended for removing the denser 
Pes of paraffin deposits. Especially applicable in 
e East Texas fields. BROWN —Oil soluble, 
tighted hydro-carbon solvent. Specific gravity 
:35. Alkaline type with detergent and cleaning 


DOWELL 
BROWN 
SOLVENT 


RED 


properties greater than natural or acid solvent. 
Developed for the specific type of difficult paraffin 
deposits in California. RED—Oil soluble, concen- 
trated liquid. Specific gravity approximately 1.25; 
weight about 10 Ibs. per gallon. Infammable, con- 
tains no hydro-carbons. Designed for mixing with 
carrying agent. Dissolves not only pure paraffin 
but impure deposits containing sulphur and 
asphalt. Softens stuck packer rubbers. GREEN—A 
heavy, inflammable, oil soluble liquid ef high 


DOWELL 


SOLVENT 


DOWELL 
GREEN 
SOLVENT, 


DOWELL 
BLUE 
SOLVENT 


penetrating quality. Has detergent as well as dis- 
solving action. Recommended for the Gulf Coast 
area. Especially applicable for removing impure 
and difficult paraffin accumulations. BLUE—An 
inflammable, hydro-carbon solvent. Specific gravity 
0.84; weight about 7 Ibs. per gallon. Efficient in 
removing the relatively pure types of paraffin. 
Absolutely non-corrosive, contains no chlorine or 
sulphur compounds, will not produce any corro- 
sive effects or corrosive bustion product 





DOW SERVES THE NATION 
WITH CHEMICAL PRODUCTS 


For example: The kuilding and con- 
tracting industry must pour concrete 
in cold weather. An admixture of 
DOWFLAKE* Calcium Chloride, prod- 
uct of The Dow Chemical Company, 
definitely reduces the freezing hazard 
because it causes an accelerated set. 

*Trade Mark Reg. U. 8. Pat. Off. 








Petroleum Statistics 





and Field Activities 
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| . 7 e 
U. S. Daily Average Production Daily Average Crude Runs to Stills 
3} 3,850,000_ _ } 3,600,000_ 
= 3,700,000 = 3,500,000_ 
~ 3,550,000_ S 3,400,000_ 
< 3,400,000_ < 3,300,000_ _ 
| 3,250,000__| | 3,200,000_ 
eso e es eane noe tucs.n t tnt» oe 
o 8d A2aaeas Cas & Scogaectetiae gases tae ys & 
6zea 825534322 6Z2ASSS T5532 22 
U. S. Crude Oil Stocks Finished Gasoline Stocks—Total U. S.* 
| 285,000,000 | | | 90,000,000. a 
a =] 
fy 270,000,000 ____ 3 $0,000,000. 
255,000,000 a rs siiaiieiii 
< 240,000,000_ lees i 
“| 225,000,000 a * 60,000,000_ 8 & | 
. . Lo e b 4 e . ca 7 . 
a rer oe ee > _ Zhen we 
sf) 3 Aaeas Ges & ¢ ro) 7 2 P| o,.8 — 3 O 
62a ses o5 5323 62a esses 3323 












stocks in refineries only. Above statistics b 


*These figures include finished stocks at refineries, terminals, and in transportation in pipe lines. Previous to June, 1939, this chart showed finished 


y the American Petroleum Institute. 














Summarized Operations in Active Fields for September, 1940 





FIEeLps Completions Producers Rigs Drilling Depth of No. Casing Gravity Type of 
Wells Production Strings of Oil Tool Used 

TEXaAs 

Fast Texas. . : Sacra a en ork ate catereaiees 28 25 5 15 3500-3700 2 40 Rotary 

Duval County 29 14 5 17 | 1554-2900 2 22 Rotary 

Ector County...... 45 43 16 44 3675-4377 2 and 3 32-36 Rot.-Cab. 

Panhandle 42 41 18 68 1700-3900 | 2 40 Rotary 

Refugio County 6 6 2 4 4900-5900 2 38 Rotary 

Nueces County 16 14 3 7 3922-5878 2 or 3 21-54 Rotary 

K. M. A. Field 24 24 14 50 3730-3935 2 42-43 Rot.-Cab. 
OKLAHOMA 

Fitts Pool... erry ‘ 15 10 4 6 1800-4488 2or3 38 Rotary 
KANSAS 

Russell County... , aia ieee aes 21 18 6 18 2926-3435 2 and 5 32-37 Rot.-Cab. 

Rice County. . PSE Ce rey 1 12 7 18 3222-4085 2 and 5 42-48 Rot.-Cab. 

Barton County 5 sais aiubnrestag ta oh se ether 22 17 5 20 3290-3518 2 39-42 Rot.-Cab. 
ILLINOIS 

Central Illinois... . : ee ree 334 262 286 140 1425-4100 2 36-38 Rot.-Cab. 
New Mexico 

Lea County.... Se Peats ee re 24 21 11 44 3150-4030 3 30-34 Rot.-Cab. 
CALIFORNIA 

SE Pe 2 1 3 9 8300-8730 3 or 4 40 Rotary 

Io eh ote ea bd Gil 16 16 12 11 | 3500-4000 2 and 3 18-20 Rotary 











Field Activities by States 








for September, 1940 




































| 
STATE Completions | Producers Locations | Rigs Drilling Wells | Production, 1939 
|September August |September August |September August |September August [September August | (In Barrels) 

Arkansas. .... aie 12 13 9 7 16 10 | 3 - 6 | 28 27 | 21,266,994 
California alae oa 4 106 105 95 97 «| 83 88 | 80 76 CO 175 171 224,336,682 
Colorado ; 2 1 2 0 | hese ee } 2 3 30 28 CO 1,402,599 
Illinois. d 2 334 415 262 313 481 404 | 286 295 | 140 146 92,915,620 
Indiana. ... ; 57 57 | 41 38 | ss toa - oe 21 10 } 81 71 1,426,000 
Kansas Ea 181 197 137 165 | 177 197 33 36 | 230 238 59,952,340 
Kentucky. ... 39 37 21 a eae 9 11 | 92 80 | 5,611,500 
Louisiana ee ; 135 128 | 115 103. | 128 135 | 31 33 166 164 | 94,110,736 
Michigan... ang i 100 87 53 39 | 95 101 37 30 147 150 | 23,185,203 
Mississippi oo 22 15 11 6 nse 9 10 | 36 35 | 102,918 
Montana. on ~ 28 13 | 24 9 re 10 9 | 54 48 | 5,901,058 
New Mexico es. 39 46 28 37 | 32 52 26 25 =| 118 125 | 37,453,117 
ew SOPk....... 76* am | 75* 78* oa Tare | 10 1] 62 65 | 5,105,000 
Ohio... a 138 85 | 88 = eer eae A 47 52 168 180 | 3,157,500 
Oklaboma.... oe 173 179 | 118 127 | 138 184 | 36 42 | 252 270 | 156,421,939 
Pennsylvania . : 275* 282* | 265* 268* | ng See: ae pan } ne Sete | 17,342,500 
Tennessee : ag ese: | ae scans pha aians ee Se } aes Meee. - +AU e 
Eee 729 821 | 552 622 | 800 833 | 349 375 1131 1252. | 485,847,999 
Weert Virginia <2 48 33 41 28 er a phe 23 25 150 144 | 3,556,500 
Wyoming...... atom 17 16 | 15 12 | 9 10 | 73 7 | 21,408,478 

/ ee , 2511 2582 | 1952 2029 | 1950 2017_—«| 1021 1059 | 3133 3269 | 1,260,504,683 












*Includes water-intake and pressure wells. 
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Activities in Refining 








Percent Refining Capacity Operated 


Western Division, 77.0 Percent 


Central Division, 76.9 Percent 


Eastern Division, 87.0 Percent 





TANDARD Oil Company of Texas has announced its 
intention of constructing a recycling plant in the 
Sejita field, Duval County, Texas. The company is making 
contracts with lease, royalty, and land owners in the area 
and plans to consolidate all acreage on the mapped structure. 
Royalty owners will receive a proportionate part of 12% 
percent (one-eighth) of the total output of the plant, their 
interest being divided by the amount of acreage held in the 
unit. The seven-eighths leaseholders will participate in the 
production on an overriding royalty basis, which would be 
calculated in a similar manner. Standard will drill all con- 
densate wells, lay the gathering system, erect the plant, and 
arrange for the marketing. 
The Standard Oil Company of Texas opened the Sejita 
field last year and has drilled several distillate producers since 
that time. 


A new unit is being added to the plant of the Shallow 
Water Refining Company near Garden City, Kansas, which 
will make possible the manufacture of 72-74 octane leaded 
bronze gasoline from western Kansas crude oil. 

The refinery is supplied with crude oil by the Shallow 
Water pool, Scott County, and the Aldrich pool, Ness 
County. 


Construction of a 2000-bbl. refinery at Falls City, Ne- 
braska, has been announced by Curtis Flint, Hynes, Cali- 
fornia, and Robert C. Druesdow, Omaha, Nebraska. 

Initially, the refinery will be a topping plant, Flint 
states. Later cracking 


Coastal Refineries, Inc., has announced an expansion pro- 
gram for its plant at Port Isabel, Texas. Additional storage 
tanks will be provided and a tetraethyl-lead blending plant 
erected. The refinery has a capacity of 6000 bbl. per day. 


Ashland Oil and Refining Company, Ashland, Kentucky, 
has announced through its president, Paul G. Blazer, a 
program of expansion involving the expenditure of $650,000. 
This will include additions to its Leach refinery and to its 
river transportation facilities. The work will increase the 
refinery’s capacity, which is now 10,000 bbl. per day, by 
25 percent. 

Additions to the refinery will include a vacuum-flash unit 
for production of asphalt, facilities for the shipment of 
asphalt in drums, equipment for generation of steam, and 
new storage tanks. A $250,000 tow boat and two 9000-bbl. 
capacity barges are to be built and will be used in trans- 
porting products up the Ohio River as far as Pittsburgh, 
Pennsylvania. 


R. D. Swan, Joliet, Illinois, president of the Mid-States 
Refining Company, announces his company has acquired a 
2500-bbl. refinery at Neosho Falls, Kansas, which is being 
dismantled for removal to Falls City, Nebraska. 

Combustion Engineering and Construction Company, 
Houston, Texas, is moving the refinery, and it is expected 
the plant will be ready to begin operation about Novem- 
ber 15. 


Headquarters of the 





equipment may be installed 
to convert the heavier re- 
sidual oils into gasoline. 


Flint states that Falls 


Crude Runs to Stills, Gasoline, Gas and Fuel Oil Stocks 
Week Ended October 5, 1940 
A.P.I. Figures 
(Figures in thousands of bbl. of 42 gal. each) 





City crude oil will produce 


run gasoline. The rest will 


Daily 

2 : = Percent Average 
about 10 percent straight — —- 
Capacity Runs to 





DISTRICT Reporting Stills 

be converted to tractor ary ae a 

. x as oas 0. 542 

fuel, Diesel fuel, kerosine, Appalachian 91.0 123 

ee : Ind., Ill., Ky. 90.2 603 

and various types of heat- Okla., Kans., Mo. 76.9 267 

ing oils. Inland Texas 59.6 116 

Texas Gulf 89.2 849 

Louisiana Gulf 97.6 106 

a No. La. and Ark. 51.5 40 

Rocky Mountain 56.0 56 

. California 87.3 523 

H. M. Prince of Jackson, ennai oa 3,225 

Mississippi, plans the erec- Estimated 

‘ ‘ ‘ Unteported 330 
tion of a combination top- *EST’D TOTAL 

. ° U.S. OCT. 5, 1940 3,555 
ping, cracking, and re- *EST’D TOTAL 

: S.SEPT. 28, 1940 3,606 

forming plant at Yazoo a eT a — 


City, Mississippi, to oper- 
ate on crude oil from the 


Tinsley field. 


*OCT. 5, 1939 **3,562 








*Estimated U. S. Bureau of Mines’ basis. 
**September-October, 1939, daily average. 








Mid-States Refining Com- 
pany will be moved to Falls 
City, it has been announced. 
Percent * 
Operated Total rae 
of Total Motor Gas an . . 
Capacity Fuel Fuel Oil Hudson Engineering 
Reporting Stocks Stocks Company, Houston, Texas, 
ay a we has been awarded the con- 
e 0,010 . . 
90.0 13,913 9,109 tract for construction of 
82.7 6,181 3,858 os : A 
00 5 1478 1952 the cobperative recycling 
88.9 13,131 16,147 plant in the Cotton Val- 
66.3 2,507 3,122 lev field. Louisi C 
16.9 504 868 ey eld, Louisiana. on- 
82.4 913 567 struction will be on a turn- 
71.6 15,466 85,294 ie ed 
82.5 77,316 152,871 cy Dans. 
4,940 3,280 The plant will have a 
+ i 0 
92. 086 156,181 capacity of 150,000,0 0 
cu. ft. per day and is ex- 
82,373 156,436 A " 
pected to be in operation 
soaaed _— by the latter part of Feb- 
ruary or the early part of 
March, 1941. 





THE PETROLEUM ENGINEER, OCT., 1940 


19 














Major Pipe Line Activities 








AN AMERICAN Pipe Line Company has begun con- 

struction of a trunk pipe line system from the East Texas 
field to tie-in with its present system at Sinco, east of Hous- 
ton, Texas. A branch line also will be laid to serve the 
Cayuga field in Anderson County. The completed system 
will include gathering facilities in the East Texas field, a 
part of which will be constructed and a part purchased. 

When the system is completed Pan American will be able 
to handle through its own facilities crude oil that is now 
being purchased by the Stanolind Oil Purchasing Company 
and delivered to Pan American’s refinery at Texas City 
through the combined facilities of Humble, Stanolind, and 
Pan American, as well .as the Cayuga crude oil being pur- 
chased by Pan American and delivered to the company’s 
line at Sinco through Stanolind Pipe Line Company’s facili- 
ties. 

The branch line to the Cayuga field, which will be of 
8-in. pipe and 67 miles in length, will tie-into the East Texas 
line at a point near Douglas. The main line from East Texas 
to that point will be of 10-in. pipe and approximately 58 
miles in length, whereas from Douglas to Sinco, a distance of 
about 137 miles, the line will be 12 in. in diameter. 

Main pumping stations will be erected in the East Texas 
and Cayuga fields, with three intermediate stations also to 
be constructed. 

Pan American Pipe Line Company now owns a 12-in. 
trunk line from Sinco to Texas City, which also serves the 
Gillock and South Houston fields; and a separate 8-in. trunk 
line and gathering facilities that transport crude oil from 
the Hastings field to its Texas City refinery. 


The Argentine State Oilfields Department has reported to 
the Ministry of Agriculture the need for a system of crude 
oil transportation from Mendoza to San Lorenzo that will 
take care of the steadily increasing production from Mendoza 
wells. A pipe line covering the 600-mile distance between 
Mendoza oil fields and the San Lorenzo refinery is suggested. 

Oil is now shipped from the Mendoza fields by rail at a 
rate that is reported to increase the cost by 20 percent. 


Magnolia Pipe Line Company has awarded to T. R. Jones 
of Dallas, Texas, the contract for laying an 8-in. pipe line 
from the company’s Ringgold station in Montague County, 
Texas, across Clay County, into Archer County, to serve 
the Hull-Silk and K.M.A. areas. Work already has begun. 
The length of the line will be 42 miles. 


* 

Sinclair Refining Company, Pipe Line Division, is en- 
larging its facilities from the Walnut Bend pool, Cooke 
County, Texas, where it is the sole crude oil purchaser. 

A 6-in. line will be laid from the field to Gainesville, 
where the company has a loading rack. A 4-in. line has been 
handling the production and the new 6-in. will parallel it. 


The Bell Pipe Line Company of Nebraska has completed 
the laying of a 414-in. pipe line from the field west of Falls 
City to a loading rack at Falls City, Nebraska. Here crude 
oil is being loaded into tank cars for shipment to various 
points in the North. The capacity of the line is 10,000 bbl. 
per day. 

os 


Curtis B. Dall, appeared before the Federal Power Com- 
mission in Washington, D. C., recently and asked approval 


of his plans for a $20,500,000 natural gas pipe line from 
Louisiana and Texas fields to Tennessee and North Carolina. 
He identified himself as a New York investment banker and 
president of the Tennessee Gas and Transmission Company, 
which seeks authority to pipe gas to Chattanooga, Nashville, 
Knoxville, and other Tennessee cities, and to Asheville, 
North Carolina. 
The company’s headquarters are in Chattanooga. 
* 

The 171-mile gasoline pipe line being laid from Buffalo 
to Syracuse, New York, for Socony-Vacuum Oil Company, 
Inc., by O. C. Whitaker Company is expected to be com- 
pleted about November 1. This will make possible the trans- 
portation of gasoline from the company’s Buffalo refinery to 
Rochester and Syracuse without the necessity of relying 
upon the Barge Canal, which is closed to navigation during 
the winter. 

The line is being constructed of 4-in. and 6-in. pipe. 

* 


Soviet Russia has placed a contract for the purchase of 
25,000 tons of 1234-in. pipe to be laid in the Ural Moun- 
tains. The line will be 170 miles in length. Steel companies 
participating in the contract include National Tube Com- 
pany, Jones and Laughlin Steel Corporation, Pittsburgh Steel 
Company, Spang Chalfant Division of National Supply 
Company, and the Youngstown Sheet and Tube Company. 


Latex Construction Company has begun laying the Texas- 
New Mexico Pipe Line Company’s new oil line from Mid- 
land, Texas, to the Slaughter and Duggan fields. Capacity of 
the system will be 8000 bbl. per day. 


Approximately 22 miles of the line will be of 103/4-in. 
pipe, 82 miles will be of 85%-in., and 1 mile will be of 14-in. 


Andrew F. Schoeppel, chairman of the Kansas Corporation 
Commission, and Hal Page, gas engineer for the conservation 
division of the commission, were in Madison, Wisconsin, 
recently to attend a hearing of the Federal Power Commis- 
sion, where they received testimony relative to the granting 
of a pipe-line permit for transportation of natural gas into 
the state of Wisconsin. Phillips Petroleum Company, Natural 
Gas Pipe Line Company of America, and Paul Kayser of El 
Paso, Texas, have submitted applications for such a pipe line. 


If the permit is granted the Hugoton gas field of south- 
western Kansas may find an additional market for its huge 
reserves. 


The Southern Natural Gas Company of Birmingham, Ala- 
bama, has announced it will lay a 120-mile natural gas line 
from Joaquin to Monroe, Louisiana, made necessary by de- 
clining production in the Monroe area. Through its subsi- 
diary, Southern Production Company, a total of 6000 acres 
has been obtained in Shelby County, Texas, for development. 


Drillers Gas Company, Wichita, Kansas, is laying an 8-in. 
line from Hutchinson to Lyons, a distance of 30 miles. 
= 
The contract to construct an 18-mile, 4-in. pipe line 
outlet for the Sugar Creek field, Claiborne Parish, Louisiana, 
has been awarded by the Triangle Drilling Company of 
Shreveport, Louisiana, to Wood Engineering and Construc- 
tion Company of Arp, Texas. 
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LARENCE Morris, president and general manager of The Petroleum Engineer, 
passed away in Los Angeles, California, on September 18, death resulting 
from a heart ailment with which he had been afflicted for several years. J The 
end came as he would have wished it—while he was in harness. He had te- 
turned to his aparlment alter making a business call, and was seated at his desk 

wriling a letter to the Dallas office when seized with the attack. Doctors said his death was 
instantaneous. He was buried in Ventura, California, on September 20. UW) Morris affiliation 
with the oil industry dated back many years and he was regarded as having a keen insight into 
the industry s trends and its needs. When the International Petroleum Exposition was begun 
in 1923, he was a prominent factor in its early success. Although in no way connected with it 
in an official capacily he, nevertheless, devoted much of his personal time toward aiding that 
embryo event to become established. His enthusiasm for the [:xposition grew out of his beliel 
that an industry so great as that of petroleum would reap a vasl benelit by staging a “Show” 
where improvements in equipment and methods could be displayed to the executive and field 
man. In later years he was a director of the I:xposition. (jj His forward thinking was again 
demonstrated when, in 1929, he and a group of associates, founded The Petroleum Engineer, 
to provide an oil publication devoted exclusively to the engineering and operating phases of 
the industry. This was at a time when but a limited number could foresee the extent to which 
the petroleum industry was to become technical and engineering “minded.” GJ One of his 
latest achievements in the publication field was when he presented to those in attendance al 
the 1940 International Petroleum Exposition the Oil Show Daily. This tabloid size news- 
paper, published on the Show grounds, depicted in word and picture the highlights of the 
Exposition. J Born in Corpus Christi, Texas, in 1884, Morris was 56 at the time of his 
passing. He spent his childhood in Corpus Christi and before coming of age operated a district 
distributorship for a large meat-packing company. Later he became a professional baseball 
player, being a pitcher for the Waco club in the old North Texas League. uring the off 
season he worked as a civil engineer on railroad construction gangs in various parts of the 
South and Southwest. He then entered the field of advertising, which prolession, together with 
other phases of publication work, he pursued throughout the remainder of his life. GJ His first 
connection with an oil publication was in 1916 with the Oil City Derrick in Oil City, Penn- 
sylvania. A special edition called “The Domain of Oil and Gas’ published by this paper 
was the result of his initiative. The following year he was instrumental in a special edition 
being published by the Oil and Gas Journal titled “North American Oil and Gas.”” Later he 
was placed in charge of the Pittsburgh territory for the latter magazine and subsequently be- 
came its advertising manager, making his residence in Tulsa, Oklahoma. He served in that 
capacity until 1929 when The Petroleum Engineer was founded. G In addition to being a 
director of the International Petroleum [-xposition, Morris was a member of the Nomads Club 
and the Beloved Vagabonds. | le is survived by his widow, Mrs. May Morris; his mother, Mrs. C. 
Morris, Corpus ¢ *hristi: three brothers, Gilbert Morris, ¢ Corpus ( ‘hristi, [avid Morris, New York 


City, and | Leopold Morris. Victoria, Texas; and one sister, Mrs. 1. 1. Baskin, Corpus Christi. 











ORTY percent of the world’s pe- 
F troleum is produced in countries 
outside the United States. Under pres- 
ent world conditions the operations in- 
volved in producing and refining pe- 
troleum are beset with difficulties that 
are quite extraneous to those arising 
from climatic and geographical con- 
siderations. 

It is imperative that the production 
and refining of petroleum be carried 
on at all costs regardless of the ob- 
stacles to be faced; for out of the 
welter of destruction in Europe the 
vital role that petroleum occupies be- 
comes increasingly important. Al- 
though petroleum is one of the im- 
portant sinews of war, it is equally 
vital and important in peace. 

Who can tell how field develop- 
ment, producing, and refining opera- 
tions in foreign fields will ultimately 
be affected by hostilities? Wholesale 
destruction of refining facilities in 
the warring countries is taking place. 
Oilfields, particularly those in the im- 
mediate theater of war, although prac- 
tically untouched thus far by. the 
warring machine, are likely to suffer 
extensive damage before it is all over. 
Stocks of crude oil and refined prod- 
ucts of the belligerent nations are 
being wiped out at an unprecedented 
rate. Gasoline and lubricants are be- 
ing consumed in vast quantities by the 
engines of war. 

Reconstruction and replacement of 
refining and oilfield facilities and the 
replenishment of petroleum stocks for 
peace needs are among the problems 
that must eventually be faced. 

Curiously enough, despite the large 
stocks of petroleum that are being de- 
stroyed and the quantities of gaso- 
line and lubricating oil being con- 
sumed, the petroleum industry of the 
world has not been taxed to any extent 
to replace these losses. One reason, of 
course, is that regular channels of 
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World Conditions Point to Increased Respon 


WALLACE A. SAWDON 


Pacific Coast and Foreign Editor 








WALLACE A. SAWDON 


editor of the foreign section that fol- 
lows, was a Captain of Engineers 
and saw active service in France 
during the first World War— He 
joined the staff of the U. S. Bureau 
of Mines in 1922 and later was a 
petroleum engineer for the Independ- 
ent Oil and Gas Company—Subse- 
quently he variously was engaged in 
consulting engineering work, was 
sales engineer for the Foxboro Com- 
pany, and field editor of Oil Field 
Engineering — He moved to Califor- 
nia in 1930 and makes his home in 
Hollywood — Sawdon has traveled 
extensively in South America and 
has numerous contacts with active 
oil men throughout the world — By 
training and experience and knowl- 
edge of foreign conditions he is well 
qualified as an editor and writer on 


foreign oil operations. 











commerce are closed, and supplies 
cannot be replaced. Shipping facilities 
and schedules have been disorganized. 
Some foreign fields have suffered be- 
cause of the lack of shipping facili- 
ties and the consequent piling up of 
oil stocks. Notable among the coun- 
tries affected is Venezuela, which in 





1939 was the third largest producing 
area in the world and second only to 
the United States and U. S. S. R. 

It is futile to attempt to predict 
what effect international hostilities will 
ultimately have on world oil-produc- 
ing and refining operations. Only the 
outcome of hostilities will determine 
this. It is clearly evident, however, 
that drastic changes are in the offing. 

Producing and refining operations in 
those countries outside the theater of 
war continue, but actual conditions of 
Operation are in many instances difh- 
cult, to say the least. It is known, 
however, that exploration activities 
have been increased in many areas and 
that drilling and producing operations 
are being speeded-up as though in 
preparation for the period of replenish- 
ment that must inevitably come. 

The matter of rehabilitation of the 
world petroleum industry after hostili- 
ties have ceased will be a stupendous 
task. How this rehabilitation will be 
effected is problematical. It is evident, 
however, that the American petroleum 
industry, its technicians, engineers, and 
manufacturers, will be called upon to 
lead in this work. Petroleum is essen- 
tially an American industry. Field ex- 
ploration, exploitation, refining, and 
transportation methods have been de- 
veloped in the United States and 
adopted in most of the leading oil fields 
of the world. It is quite probable there- 
fore, that the technical, operating, and 
manufacturing forces of the petroleum 
industry of this country will be taxed 
to the utmost in supplying the needs 
of the petroleum industry in many 
parts of the world. When that demand 
comes, the American petroleum indus- 
try must be prepared. 

Of interest to the American manu- 
facturer of oilfield equipment is the 
present and the immediate future, and 
the period following the cessation of 
hostilities. It is probable that the bulk 
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sibilities of American Petroleum Industry 


Technical, operating, and manufacturing divisions must prepare 
for the rehabilitation of the disrupted facilities of a 


of the export business for some time to 
come will be with South American 
countries. Whether or not the volume 
of exports to these countries will offset 
the loss of business with other coun- 
tries cannot be assumed, although it is 
the opinion of some that such will be 
the case. At any rate, certain classes 
of oil equipment that were previously 
bought almost exclusively from Euro- 
pean countries are now being purchased 
in the United States. There will, of 
course, be some shipments to countries 
in the Eastern Hemisphere but it is 
doubtful that these will attain any ex- 
tensive proportions while the war con- 
tinues. There is entirely too much un- 
certainty regarding interference with 
operations and safety in transportation 
to warrant any great expansion or in- 
creased development in the East Indian 
or Asiatic fields or refineries. 

Business with South American coun- 
tries during the war period, however, 
means more than just the present ship- 
ment of oil equipment. American 
equipment incorporates the results of 
years of experience and knowledge 
gained in the production of more than 
60 percent of the total world produc- 
tion of oil during the last 35 years. 
Practically every known condition has 
to be met in the fields of the United 
States and the experience gained plus 
the research facilities and availability 
of materials have resulted in the design 
and construction of the most efficient 
oil tools and machinery in the world. 
Although American-made equipment 
has always been used to some extent in 
most countries, some of it is now being 
employed merely because cheaper, 
though less efficient, equipment can- 
not be purchased. There is an oppor- 
tunity for American equipment to 
prove its value in service and superior- 
ity and obviate the possibility of sup- 
planting it with cheaper and inefficient 
equipment that will probably be of- 
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war-racked world 


fered when peace-time output of fac- 
tories is resumed. 

The quality and performance of oil 
equipment from this country will 
speak for itself. Its design and con- 
struction will probably make its first 
cost greater than poorer designs but 
it will almost always prove more eco- 
nomical in the long run. It not only 
does the job better but in many cases 
decreases hazards and eliminates the 
high cost of urgent replacements 
necessitated by failures. To maintain 
and increase the sale of equipment after 
the war, particularly in South Amer- 
ica, the American manufacturer can 
do much to increase a mutual under- 
standing and, by fostering a closer re- 
lationship with the users of equipment, 
add to the deep regard his product at- 
tains in performance. An ever-increas- 
ing use of American oil equipment in 
South America is expected to continue 
during the war and for some time after 
the war is over. 

Ultimately there will be an increased 
demand for oil equipment in the East- 
ern Hemisphere. Just before the in- 
vasion of the Low Countries large 
orders were about to be placed. These 
have ben canceled and what opera- 
tions are being continued are performed 
with the least amount of replacements 
possible. Those canceled orders will 
probably be filled eventually, and be 
augmented by requirements for new 
development work. 

In Europe itself the demand for 
drilling and production equipment may 
not be extensive although replacements 
will certainly have to be made when 
the war is over. To what extent Amer- 
ican equipment will be used for this 
purpose cannot be foretold. Refineries 
present a different picture, for the de- 
struction of plants has been widespread 
and American equipment for replace- 
ments will be immediately available for 


installation. 


Another factor in post-war supply 
must also be considered. While Eng- 
land and the European countries that 
have previously manufactured oil 
equipment have been devoting all their 
facilities to the manufacture of war 
material, American manufacturers have 
been improving their designs to meet 
the demands of efficiency in conduct- 
ing modern production and refining 
operations. These advanced designs will 
be available only from the United 
States for at least a time after the 
cessation of hostilities. Moreover, fac- 
tories geared to make arms and muni- 
tions cannot swing into the manufac- 
ture of oil tools on a moment’s notice, 
especially with so many other peace- 
time requirements demanding immedi- 
ate attention. As in so many things, 
America must render aid to the rest of 
the world in the period of reconstruc- 
tion. 

In this situation there is a note of 
warning. No matter what happens, oil 
is a necessity of modern life; and the 
recovery and refining of oil requires 
equipment. This equipment must be 
available for use both here and abroad 
and so-called exigencies must not in- 
terfere with its consistent manufacture 
or advancement in design to meet the 
ever-changing demands of an industry 
that is so important to the welfare of 
a civilized world. 

Methods of operation are constantly 
being improved. Progress in drilling, 
production, and refining technique ne- 
cessitates equipment of new design; 
other new pieces of equipment of spe- 
cial design serve to stimulate the 
further application of advanced tech- 
nique and methods. This is true for 
the petroleum industry in all countries 
and it is for this reason that a discus- 
sion of a number of modern methods 
is presented in this issue of The Petro- 
leum Engineer. 
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Vacuum refining tower at 
La Plata refinery 
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its own refineries from oil extracted 
from its wells. 

The purpose of this article is to de- 
scribe the methods employed in the 
various activities of the company. 


DRILLING 


Drilling equipment. There are 47 

: of the heavier type rotary drilling rigs 
and 5 portable rotary rigs now in serv- 
ice in the Argentine. Of the former, 2 
25 are being used at present in explora- 
tion and outpost drilling and 22 for 
development of proved areas and in 
drilling deep tests. Of the portable 
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equipment two rigs are being used in § 
' established fields and three for “‘slim- ‘ 
] hole” drilling in wildcat areas. % 


Diesel power is used in many drill- 
ing operations and it is only at Como- 
doro Rivadavia that electric power is 
employed. Electric power is generated 
in a 24,600-kw. plant situated at 
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‘a By 
i nial The Staff of Y.P.F. 
(Fiscal Oil Fields) 











Petroleum Operations in Argentina 


Drilling, producing, and 
refining activities are 
closely correlated 
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UCH thought and study has 
been given to the organization 
of Fiscal Oil Fields (Y.P.F.) in per- 
fecting a well-integrated operating 
company that embraces all phases of 
the oil industry from the preliminary 
geological and geophysical surveys in 
search of possible oil beds in the Argen- 
tine Republic to the distribution in the 
country of the products processed in 
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Diesel-powered rotary drilling 
equipment capable of 
drilling to 10,000 ft. 



















Comodoro Rivadavia and is available 
for nearby drilling. Residue gas from 
the wells is used as fuel in the engines 
driving the generators. 

Drilling bits. Coring is employed 
only when oil-saturated sand is ex- 
pected or when it becomes necessary to 
determine the depth of a marker. In 
1939 an average of 12 percent of the 
depth was cored in exploratory wells 
and 5 percent in producing wells. 

For soft formations 3- and 4-way 
bits are used. For hard formations cone 
and roller rock bits are employed. 


Drilling control. While drilling, 
consideration is given to the weight 
carried on the bit or core barrel, the 
pressure of the slush pump, and the 
number of revolutions of the rotary 
table. All these factors are carefully 
controlled, and a record is kept of the 
drilling time. This information serves 
principally as a basis for analyzing the 
service obtained from the bits used. 

Drilling procedure. Normally, 
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cemented. In most wells the casing is 
perforated to make the test. 


Mud fluid. Special attention is 
given to the characteristics of the mud 
fluid by conducting tests as often as 
conditions make it necessary. The 
weight is determined by use of a Braun 
hydrometer, viscosity by means of the 
Marsh funnel, and the sand content 
by elutriation. In particular cases the 
wall-building quality of the mud is 
tested with a filter press and when 
deemed necessary the hydrogen-ion 
concentration is determined. 


In areas where clay formations from 
which the basis mud is made are defi- 
cient in necessary qualities, the use of 
bentonite is relied upon to obtain col- 
loidal substances, barium sulphate to 
increase the specific gravity, and 
sodium tannate to decrease the vis- 
cosity. 

To counteract the high pressure 
effect of certain water-bearing forma- 
tions found during drilling, and to 











when the final depth of the wells is 
reached, an electric log is run to deter- 
mine the potentialities of the forma- 
tions. The information obtained from 
these tests usually agrees closely with 
the fluid content of the sand forma- 
tions. 


As for the content of the sand for- 
mations, that is determined during 
drilling by means of a formation 
tester or after pipe has been run and 
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Central power at Comodoro Rivadavia (left). General view of gasoline plant in same area (right). 





neutralize their tendency to flow, it 
is necessary to use weighting material 
to obtain a heavy mud. When the vol- 
ume of water dilutes the mud to the 
point of danger, precautions are taken 
to separate as much of the water as 
possible by settling. 


Removal of sand and other inert 
matter from the mud is done by means 
of vibrating-screen shale shakers and 
in some areas by means of centrifugal 





separators when fine sand, which can- 


not otherwise be separated from the 
mud fluid, is present. 

Verticality. The angle of inclina- 
tion of all wells is measured at fre- 
quent intervals by means of a clino- 
graph. In deflections exceeding 3 deg. 
the direction of inclination is also 
determined. This is done even when 
such deflection persists such as when 
the drilling is being done in very pro- 
nounced anticlines or in structurally 
lower formations near the water-oil 
line. 


Depth control. The value of hav- 
ing correct measurements of the 
depths of drilling wells is fully recog- 
nized and every opportunity is taken 
to check and correct these measure- 
ments. For example, a control is estab- 
lished each time a core is taken by the 
use of wire-line measurement, etc. 

Directed drilling. Not all wells 
are of the vertical type. Controlled 
directional drilling is frequently uti- 
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lized, either to reach the oil horizon 
at a point inaccessible to a vertically 
drilled well as is the case when the 
desired location on the sand is under 
the sea as in Comodoro Rivadavia, or 
to avoid obstacles such as faulty for- 
mations or areas along the coast that 
are reserved for fishing and in which 
pollution of the waters must be 
avoided. 


Casing program. The casing used 
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TABLE | 
Summary of production methods 
Area Comodoro Plaza Salta Mendoza Total 
Rivadavia Huincul 
Mechanical pumping 1574 84 7 24 1689 
Pneumatic pumping ‘ 45 44 89 
Natural and artificial flow 26 18 30 14 88 
Total wells 1600 147 81 38 1866 
TABLE 2 
Production, Total production to No. of Average production 
Jan.-Aug., 1940 Aug., 1940 producing per well® 
wells 
cu. m. bbl. cu. m. bbl. cu. m. bbl. 
Comodoro Rivadavia 881,609 5,545,000 16,7 718, 098 105, 153, 500 1600 2,861 18,000 
Plaza Huincul 75,442 474,500 1,074,060 6,755,500 147 2,154 13,500 
Salta 78,372 493,000 418,065 2,629,500 81 6,326 40,000 
Mendoza 224, 564 1,412,500 415,429 2,613, 000 38 37,243 234,500 
Total e 1,259,9 987 7,925, 000 | 18, 625, 652 | 1M, 151, ‘500 J 1866 
*The figures unde r ‘this heading are de rived Soom individual well records. 











is, as a rule, of the A. P. I. type, un- 
jointed, C, D, or J-55 grade. The 
length of the string, of course, dictates 
the grade and thickness of the pipe. 
Likewise the protection provided by 
the cement encasement in counteract- 
ing the hydrostatic pressure of the fluid 
column in the casing is taken into 
consideration. 

Typical casing programs are as fol- 

lows: 

(1) 500 ft. of 13 %-in. surface 
pipe; 3300-4000 ft. of 95%-in. 
casing; 6000-8000 ft. of 7-in. 
casing. 

(2) 1000-1650 ft. of 1034-in. sur- 
face pipe; 5000-8000 ft. of 
7-in. Casing. 

(3) 125-400 ft. of 1334-in. surface 
pipe; 2500-6200 ft. of 7-in. 
casing. 

(4) 250-1000 ft. of 8%-in. sur- 
face pipe; 2500-5300 ft. of 
5 ¥2-in. casing. 

(5) 2000 ft. of 5'4- or 7-in. cas- 
ing (set without a permanent 
surface string). 


The first three programs are em- 
ployed in exploration and producing 
wells; program (4) in “slim-hole” 
drilling, and the last in production 
wells located in low-pressure forma- 
tions. 


Cementing practice. Casing jobs, 
squeeze-cementing, and other cement- 
ing operations are done with modern 
cementing equipment at pressures as 
high as 3000 Ib. per sq. in. When the 
casing or liner is a full string to the 
surface it is cemented by the two-plug 
method but when the cementing job 
is done behind a section of pipe the 
operation is performed under pump 
pressure with the proper cementing 
equipment for squeezing. This method 
of cementing is employed not only for 
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placement behind pipe in old wells but 
also under some circumstances for ce- 
menting when pipe has not previously 
been run. 

Well completion. When it is ex- 
pected that a well will come in flow- 
ing, the last string of casing is ce- 
mented above the productive zone. 
When a series of sandy sctions in the 
same oil formation is penetrated (or- 
dinarily their thickness does not ex- 
ceed 15 m. or 50 ft.), the casing is 
cemented above the top productive 
zone. Then the water, if any, con- 
tained in the lower sands is cemented- 
off and the casing is gun-perforated 
at the potentially productive zones. If 
any of the sands contain water, the 
perforations lying opposite the water- 
bearing sands are squeeze cemented. 

Producing wells are drilled with the 


intention of exploiting only one oil 
zone. In exploration wells it is neces- 
sary to determine separately the con- 
tent of each stratum of the various 
horizons penetrated that have potential 
productiveness. For this reason each 
zone is tested independently by means 
of removable packers. When the pro- 
ducing formations are in open hole 
below the casing, screened liners are 
customarily installed. 

The method of completing wells by 
means of gravel packing is being tried, 
and it is planned to use this process 
in wells in which the oil sands are 
unconsolidated. 


PRODUCTION 


There are producing fields in four 
general producing areas in Argentina 
at the present time. These are: Como- 
doro Rivadavia (National Territory of 
Chubut); Plaza Huincul (National 
Territory of Neuquen); the areas of 
Vespucio, Tranquitas, and Rio Pescado 
(Province of Salta), and Tupungato 
and Cacheuta (Province of Mendoza). 

The order in which these areas are 
discussed corresponds to the years in 
which production was begun in such 
fields, to-wit: at Comodoro Rivadavia, 
since 1907, Plaza Huincul, since 1918, 
at Salta in 1928, and in Mendoza since 
1932. The outstanding characteristics 
of these areas are as follows: 

Comodoro Rivadavia. The oil is 
heavy with only small quantities of 
solution gas; sand formations are 
loosely consolidated and have only me- 
dium permeability; the wells do not 
flow and the pressures decline rapidly 
so that productivity is only fair. 
Depths vary from 500 to 1500 m. 
(1600 to 4800 ft.) 





TABLE 3 , 


Comparative production in Argentine fields 





~~ 1939 


cu. m. | bbl. | 
C eenedere Rivadavia. . . 870,783 | 5,477,000 
Plaza Huincul.... 68,887 | 433,500 | 
Salta 49,614 | 312,000 | 


Mendoza ; 60,019 | 377,500 | 


Total (Y P. F) ¥ 


1,049,308 | 6,600,000 


January-August 


Bcc Increase | Percent 
— — | | increase 
cu. m bbl cu. m bbl. | 
881,609 | 5,545,000 | 10,826 | 68,000 | 1.2 
75,442 474,500 | 6,555 41,000 9.5 
78,372 | 493,000 | 28,758 181,000 .. 





| 
| 5 
224,564 | 1,412,500 | 164,545 | 1,035,000 | 27 
“1,250,987 | 7,925,000 | 210,684 | 1,325,000 | 
| \ 








Characteristics 








TABLE 4 


Characteristics of the crude oil from Comodoro Rivadavia 


Medium crude oil 


Percent Specific 
_eravity 
Density of crude oil. | 0.916 
Gravity of crude oil, deg. API. 
Naphtha. 7.4 0.7428 
Kerosine. . .. : 5.05 0.802 
Gas-oil. 12.35 0.845 
Light lubricants ne 7.2 
Medium lubricants. . 16.98 
Heavy lubricants... . | 14.23 
Residue. . : | 32.73 
Water and sediments. ....__ | 3.5 
Pour point, °C........ Under zero 


_Crude oil from deep formations 


Gravity, | Percent Specific Gravit~, 
| dee. A.P.I. | | gravity deg. A.P.I. 

3.0 | 0.887 28.0 
59.0 | 11.37 0.737 60.5 
450 | 12.84 0.790 47.6 
36.0 | 7.90 0.833 38.3 

13.51 

3.99 

7.85 

| 42.04 

| Minus’5 
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Plaza Huincul. The oil is rela- 
tively high in gravity and there are 
several gas zones. Sand formations are 
fairly consistent. The productivity in- 
dexes of the wells are low and, al- 
though the wells flow for a time, pres- 
sures decline rapidly and the wells 
must be pumped. Depths of the wells 
are from 600 to 800 m. (1900 to 


2600 ft.) 
Salta. The oil in this area is also 
" rather high in gravity and has a rather 


large quantity of dissolved gas. The 
sand formations are not very consist- 
ent — fine sand and minor density. 
The wells flow with a low productiv- 
ity index, and the gas extracted from 
the wells is returned to the formation 
in a pressure-maintenance program. 
Depths of wells are from 600 to 1500 
m. (1900 to 4800 ft.) 

Mendoza. The wells at Tupungato 
are flowing and are fairly large pro- 
ducers of high-gravity oil with little 
gas. The sand formations are uni- 
formly “light” although being fis- mF 
sured. There is evidence that a water 
drive exists that is resulting in pres- 
sures declining very slowly. Well g 
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Fractionating tower at the 
La Plata refinery 


Drilling to 7500 ft. is easily accom- 
plished with this up-to-date drilling 
equipment 
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depths are approximately 2200 m. 
(6800 ft.) 


In Cacheuta there is light oil with 
little gas, medium consistency in sand 
formations of minor density, small 
production non-flowing wells, declin- 
ing pressures, and depths from 600 to 
1000 m. (1900 to 3200 ft.) 


Production Methods 


Of the number of wells now pro- 
ducing only a few are of the natural 
flowing type. Artificial production 
methods are employed on the other 
wells. Predominating among such 
methods is the mechanical pumping 
system, with various gas-lift systems 
and pneumatic pumps used to a lim- 
ited extent. Table 1, for the month of 
August, 1940, lists these methods and 
systems. 

In the Comodoro Rivadavia fields’ 
(National Territory of Chubut), 
where the wells have a relatively low 
formation pressure considering their 
depths, the oil has a gravity of 22.5 
deg. A.P.I. (s.g. 0.925) and contains 
little dissolved gas. As production con- 
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An extensive system of elevated roadways connects off-shore producing wells in the Comodoro Rivadavia fields 
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tinues, considerable quantities of water 
appear and it thus becomes necessary 
to place nearly all wells on the pump. 

Wells with depths of 800 m. (2500 
ft.) and very limited production are 
pumped by means of central pumping 
stations in groups of 15 to 20, accord- 
ing to the local conditions of the ter- 
rain. There are now in operation a 
number of central powers of the old 
band-wheel type but for the last eight 
years the geared-type central power 
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has been adopted, because of its tech- 
nical improvements. 

For wells of greater depths situated 
in more productive areas, modern in- 
dividual pumping units with geared 
speed reducers and rotating counter- 
weights are employed. The few stand- 
ard rigs still in service are being mod- 
ernized with reducers and other parts. 

Similar conditions prevail in the 
fields of Plaza Huincul (National Ter- 
ritory of Neuquen); in areas of En- 
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campments Nos. 2 and 3, respectively, 
(in the Province of Mendoza) ; in the 
area of Cacheuta; and in the Province 
of Salta (areas of Encampment Ves- 
pucio). 

Power for the operation of pump- 
ing equipment is supplied entirely by 
electric motors at Comodoro Rivada- 
via, electric motors and gas engines at 
Plaza Huincul, and Diesel engines at 
Mendoza and Salta. 

In recent years pump barrels of the 





The plant at La Plata is the principal refining unit of Y.P.F. and likely will remain so, although other refineries have been 
built to give geographical distribution 
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insertable type have been placed in 
operation and are giving satisfactory 
service. Likewise the casing pump is 
being used successfully on some wells 
at Comodoro Rivadavia. These pumps 
are used together with long-stroke 
pumps to extract large amounts of 
water. Thus the old swabbing method, 
expensive and inadequate, formerly 
used on such wells, has been aban- 


doned. 

The pneumatic pumping method is 
employed at Encampment No. 1 in 
Plaza Huincul and in the Tranquitas 
(Province of Salta) area. Control of 
the periodical gas injection is gener- 
ally effected by hand, although the 
few clock valves that have been in- 
stalled operate satisfactorily. 

Pneumatic pumping is applied to 
wells of small production, from ap- 
proximate depths of 700 m. (2300 
ft.). In some of the larger producing 
wells in the Tranquitas area the gas- 
lift method, with continuous gas pres- 
sure injection, is employed. In the 
future, when the natural flow may de- 
cline or cease in the other wells of this 
area, and in order to conserve the 
volume of injected gas required, it is 
planned to install intermitters and 
automatic flow valves in the wells. 

In all newly developed areas, even 
in those where wells are on the pump, 
the extracted gas is being injected for 
the purpose of maintaining formation 
pressure. Thus far it is not possible to 
ascertain definitely the advantages de- 
rived by this method, but no great 
success is expected. Likewise, produc- 
tion from all new areas is being re- 
stricted, in order to obtain a more uni- 
form production from all wells. This 
program is being guided by a sys- 
tematic plan of obtaining measure- 
ments of pertinent factors using up- 
to-date recording instruments. 

Determination of the proper gas- 
oil ratio has been made in many wells 
recently on the basis of analyses of 
deep oil samples, for which a Humble 
“closed chamber” sampler and a Stu- 
pakoff “open chamber” sampler are be- 
ing used. Likewise, it has been decided 
to install modern laboratories for the 
analysis of cores with the view of as- 
certaining as definitely as possible the 
value of the oil reserves in the ground 
and to prepare for secondary recovery 
methods. 

Present production status. Table 
2 shows the present production in the 
various oil fields and the number of 
producing wells. 

Comparing the data given in Table 
2 to a similar period for the previous 
year, an increase in production until 
August of this year is shown in 
Table 3. 

Although the increase in produc- 
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tion in the Comodora Rivadavia and 
Plaza Huincul fields is comparatively 
small, it is, nevertheless, significant 
when it is realized that this yield 
comes from oil fields that have been 
producing for 33 and 22 years, re- 
spectively. 


The increase from the Salta area 
reflects the development of new pro- 
duction at Tranquitas since the begin- 
ning of the year, and the more recent 
development that has placed the Rio 
Pescado field among the regular pro- 
ducing areas. 

The fourfold increase in production 
from the Mendoza area is the result 
of the extraordinary productiveness of 
the wells at Tupungato, which flow 
naturally in an uninterrupted produc- 
tion schedule. 


REFINING 


The refining activities of the Y.P.F. 
date from the initial operation in 
1925 of the refinery at La Plata, the 
first of several plants that are now 
operating. During the 15 years’ re- 
fining experience, the continuous prog- 
ress made has surpassed all earlier ex- 
pectations. 


The refining capacity of Y.P.F. in 
1925 was 2800 cu. m. (17,600 bbl.) 
of crude oil per day. With the instal- 
lation and beginning of operation of 
the new refineries at Lujan de Cuyo 
and Salta, the total daily capacity in 
1940 will be 7900 cu. m. (50,000 
bbl.). The daily cracking capacity in 
1926 was only 320 cu. m. (2000 bbl.) 
of gas oil. Cracking capacity at the 
present time is 6525 cu. m. (41,000 
bbl.) a day, of which 5385 cu. m. 
(34,000 bbl.) is employed in cracking 
reduced crude, and 1140 cu. m. (7200 
bbl.) is devoted to cracking gas oil 
in cracking units installed in the La 
Plata refinery prior to 1934. 

The development of oil processing 
by Y.P.F. has kept pace with the de- 
mands for refined products in the 
Argentine Republic. In 1929, only 
three years after the La Plata refinery 
began operations, it was found neces- 
sary to increase the capacity by in- 
stalling an additional unit for produc- 
ing more fuel and a cracking unit to 
reduce gas oil and thus increase the 
naphtha and light fuel production. 

After several years of work in the 
laboratories and in semi-industrial 
plants, Y.P.F. established what is be- 
lieved to be the most economical 
method for the manufacture of lubri- 
cating oils, using crude oil from Com- 
odoro Rivadavia. The characteristics 
of this crude are given in Table 4. In 
1933 there was installed in the re- 
finery a vacuum and steam refining 
unit having a capacity for processing 
350 cu. m. (2200 bbl.) of reduced 











TABLE 5 
Production in the La Plata Refinery from 1926 to 1939 


(Volumes are corrected to 15°C.) 
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crude oil. The stocks obtained from 
this plant are treated with SO, in an 
Edeleanu plant having a 160 cu. m. 
(1000 bbl.) daily capacity. The re- 
fined oil is treated with acid in centrif- 
ugal machines and contacted with 
clay. The paraffin from the treated 
heavy oil is separated by means of cen- 
trifugal machines and is then re-re- 
fined. The wax content of the light 
oils is separated by means of filter 
presses and a second refining. 

The production of lubricants by 
Y.P.F. in 1933 was 1032 cu. m. (6500 
bbl.) and at the present time the an- 
nual production is 23,591 cu. m. 
(148,000 bbl.) 

The refinery at La Plata has a daily 
crude capacity of 5000 cu. m. (31,500 
bbl.) In this plant there is a complete 
combined topping unit, cracking, 
polymerization, and steam naphtha 
equipment. It produces from the Riva- 
davia crude 250,000 cu. m. (1,572,- 
000 bbl.) of gasoline per year. This 
gasoline has an octane rating of 69. 

Following the plan of better supply- 





ing the needs of Argentina for refined 
products from oil produced in the 
country by decentralizing the proc- 
essing of crude, Y.P.F. in 1938 in- 
stalled in the province of Santa Fe, 
in the San Lorenzo region, where the 
north and south roads of the country 
converge, a refinery with a manufac- 
turing capacity of 1500 cu. m. (9500 
bbl.) per day of crude oil. The re- 
finery is equipped with a combined 
unit including topping, cracking, 
polymerization, and processing units 
for all types of fuels. 

Likewise, in view of the increased 
production from the Y.P.F. fields in 
the north, a refinery with a daily 
capacity of 300 cu. m. (1900 bbl.) 
of crude oil is being installed at Salta 
and will obtain its supply from wells 
in the Province of Salta. This refinery 
is equipped with a combined unit— 
topping, cracking, and reforming. It 
is expected that this plant will begin 
operations the latter part of this year, 
and its product’on will be sufficiently 
large to supply che fuel needs in the 





northern part of the country. 

The importance of the production 
from the Tupungato field, Province 
of Mendoza, prompted Y.P.F. to in- 
stall at Lujan de Cuyo a refinery with 
a combined topping and cracking unit 
having 500 cu. m. (3150 bbl.) capac- 
ity, which is sufficient to supply the 
fuel needs in the area known as the 
region of Cuyo formed by the prov- 
inces in the central west section of 
the country. 

In view of the scarcity of solid fuels 
(coal, wood, etc.) in Argentina and 
because the most populated areas in 
the country are so far removed from 
the oil and natural gas fields, Y.P.F., 
in 1932, began the manufacture of 
liquefied gases from the gas extracted 
at its refinery in La Plata. At the 
present time the annual production of 
supergas, or liquefied petroleum gas, 
is 9250 cu. m. (58,000 bbl.). In 1934 
the volume produced was only 1019 
cu. m. (6400 bbl.). This year pro- 
duction of supergas has been started 
in the San Lorenzo refinery. 
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A flowing well at Comodoro Rivadavia with separator installation and storage tanks 
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Primary and Secondary Recovery 
Methods Increase Yield from 
Producing Properties 


4 > 
pus 


LTHOUGH there is still a cer- 
A tain amount of confusion in the 
terminology of recovery methods, the 
word “secondary” has come to be un- 
derstood generally to apply to those 
methods that are employed during the 
latter life of a field to supplement the 
normal production methods usually 
employed. 

When methods similar to those 
termed “‘secondary” began to be ap- 
plied in the early stages of a field’s life, 
representing more or less immediate 
efforts to obtain greater ultimate re- 
covery, a certain amount of confusion 
and misunderstanding arose and it was 
suggested that the term “primary” be 
used to describe these early recovery 
programs to differentiate them from 
the truly secondary applications. 

The term “primary” has appeared 
more often during the last year but 
even it has proved confusing, inas- 
much as so many field engineers and 
others think of natural flow, gas lift, 
and pumping as being primary recov- 
ery methods when actually it is not in- 
tended that the word “primary” as 
proposed should include these methods 
at all. 

As generally understood by many 
engineers, there are now three broad 
classifications used to designate the 
various types of recovery methods: 
normal, primary, and secondary. Al- 
though it is difficult to prescribe defi- 
nite lines of demarcation between 
these terms, there are certain dis- 
tinguishing general features that may 
be outlined. 


Normal Recovery Methods 


Normal recovery methods are usu- 
ally considered as including all the de- 
vices and measures that may be em- 
ployed to obtain as much oil or gas 
from a formation as possible without 
resorting to any artificial method of 
replacing. displacing, or augmenting 
the natural contents of the reservoir. 
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Fig. |. Detail of sunflower spacing 
pattern. Oil-well density, | per 20 
acres; injection-well density, | per 80 

acres (after R. J. Sullivan) 
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Gas-repressuring is being applied in many smaller fields—water- 
flood is successful method but there is dearth of properties that 


may be profitably exploited 


These methods include, of course, 
natural flow, gas lift, and pumping. 
Although gas lift is usually an arti- 
ficial method of lifting, its principal 
effect is confined to the wellbore and 
hence does not influence the relation- 
ship of gases and fluids within the 
formation. Classed properly as a part 
of normal recovery methods should be 
all types of work done to augment the 
normal yield or to increase the eff- 
ciency of normal production. Control 
of gas-oil ratios, both in natural flow 
and in gas-lift operation, would be a 
part of efficient normal production 
practice. Likewise, acidizing, shooting, 
cleanout work, squeeze-cementing and 
other methods of reducing gas-oil ra- 
tios or water production, studies and 


By H. LEE FLOOD, Associate Editor 


controls employed to control coning 
and to otherwise obtain the maximum 
benefit from natural drive—all these 
and other similar expedients that are 
now employed by production engineers 
to increase the efficiency of natural 
production are considered to be rami- 
fications of normal recovery technique 
and should not be thought of as pri- 
mary recovery methods, under the ac- 
cepted sense of the latter term. 


Primary Recovery Methods 


Primary recovery methods embrace 
all methods that may be instituted 
during the early life of a field to in- 
crease the total amount of oil recov- 
ered from the reservoir above the 
volume that would be yielded if only 
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normal recovery methods had been em- 
ployed. One of the outstanding ex- 
amples of a field in which a primary 
recovery method is being applied is the 
Loudon pool in Illinois. With only a 
few exceptions, all the wells in this 
field have been drilled in accordance 
with the so-called “sunflower” pattern 
of well spacing, as illustrated in Fig 1. 
Spaced in this manner, the edge wells 
in each pattern serve as producing 
wells and the center wells are utilized 
as input wells for the return of gas to 
the formations. From an engineering 
standpoint, the plan is to return gas 
through the central wells of each pat- 
tern at such a controlled rate and pres- 
sure as to establish a gradient from the 
center well outward that will cause the 
injected gas to drive the oil ahead of it 
and result in a more efficient removal 
of the oil contained in the interstices 
of the sandstone. 


Other than programs in which gas 
is returned to the formation in the 
early stage of production, as at Lou- 
don, all attempts to establish water- 
flooding or to create an artificial water 
drive in the early life of the field would 
properly be included as primary recov- 
ery methods. 

The question arises as to how re- 
cycling operations in connection with 
the production of condensate should 
be classified. This practice involves re- 
turn of gas to the formation during 
the earlier life of a field and thus as 
a distinct form of pressure mainte- 
nance should probably be classed as a 
primary recovery method. Yet because 
the return of gas in gas-condensate 
fields is now recognized as a prime es- 
sential in efficient recovery from reser- 
voirs of this type, recycling might well 
be classed as a normal recovery method 
in this type of production. Because 
the problems involved in recycling are 
of such special application to distil- 
late recovery alone, it is believed less 
confusion will result if recycling is 
considered separately. 


Secondary Recovery Methods 


Having made the above classifica- 
tion, secondary recovery methods may 
now be considered as comprising 
all methods of stimulating normal re- 
covery that are applied in the latter 
stages of the life of a field. The best 
known types of secondary recovery 
methods are, of course, water-flooding 
and gas repressuring. 

If the principal distinction between 
primary and secondary recovery 
methods is apparently one of time of 
application, as has been intimated, one 
may question how long a recovery 
program may be postponed and still be 
classed as a primary method and, con- 
versely, how much time must elapse 
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before attempts to augment recovery 
may be termed secondary. The mat- 
ter of time of instituting the recov- 
ery plan does enter into the choice of 
terms but more important is the con- 
sideration of how far the reservoir 
pressure has been permitted to decline 
and of other factors that pertain to 
the manner in which the field has 
been produced. 


Current Developments in Recovery 
Methods 

Interest on the Gulf Coast and in 
other areas of Louisiana and Texas in 
recycling and distillate - processing 
plants has more or less overshadowed 
other types of recovery projects in- 
volving the return of gas underground. 
It is known, however, that permission 
has been granted by the Railroad Com- 
mission of Texas in numerous instances 
to companies who desire to install re- 
pressuring equipment on their pro- 
ducing properties. In most of these 
cases, the leases involved are in small 
fields and do not excite much interest. 
The fact that so many small repressur- 
ing projects are in operation is indica- 
tive, however, of the increased accept- 
ance that is being accorded primary 
and secondary recovery methods. 

Perhaps the predominant trend dur- 
ing recent months in all types of proj- 
ects involving production-stimulating 
methods has been to recognize more 
fully the importance of adequate pro- 
duction records and particularly of 
data pertaining to the characteristics 
of the producing formations. Well 
logs are essential as a basis for deter- 
mining the continuity or areal extent 
of a given formation. In many exist- 
ing projects, failure to note any ma- 
terial effect on either pressure or yield 
has often been due to the presence of 
lenticular sections that are entirely 
disconnected from well to well. 

Although it is not generally recog- 
nized, water-flooding at the present 
time is at the crossroads. This does 
not imply that water-flooding is not 
a successful method of further exploit- 
ing the older oil reserves of the coun- 
try, but it does mean that there are 
very few undeveloped properties (from 
the standpoint of water-flooding de- 
velopment) in sight that possess the 
elements necessary for profitable oper- 
ation of a water-flooding project. 

It is generally recognized now that 
the most important step in evaluating 
the water-flood possibilities of a spe- 
cific producing property is to procure 
adequate data on the sand _ thickness 
and characteristics and the only reli- 
able way in which this information can 
be obtained is by adequate core analy- 
ses. One of the best informal treatises 
on the elements that determine whether 
a water flood will be profitable ap- 


peared earlier in the year.’ It 1s sig- 
nificant that much of the discussion 
pertains to the information to be de- 
rived from intelligent core analyses. 

Aside from repressuring and water- 
flooding, there have been no important 
methods of secondary recovery that 
have really come into the picture. It 
is of passing interest to note that the 
successful drilling of a horizontal well* 
in Ohio has stimulated plans to drill 
several horizontal wells in the Appa- 
lachian area as a method of further ex- 
ploiting depleted oil sands. 

In most cases the desired results will 
be obtained through the use of both a 
mining operation and horizontal drill- 
ing, and the method currently receiv- 
ing the most consideration may be out- 
lined as follows: 

A thorough study of the producing 
formation will be made and a shaft 
will be located on the lower part of the 
structure, and, before beginning min- 
ing operations, the area in the immedi- 
ate vicinity of the shaft will be pre- 
grouted with cement in order that the 
shaft may be sunk without interference 
from surface waters. In sinking the 
shaft a drop shaft would first be placed 
through the upper formations subject 
to caving and then mining operations 
continued, as before. to the producing 
horizon. On completion of the shaft, 
horizontal drilling equipment can be 
installed, a horizonal hole drilled into 
the pay section, with drilling so con- 
trolled that the closed end of the drill 
hole, when completed, will be higher 
than the point which penetrated the 
sand, thus permitting the oil to flow 
by gravity to the shaft without the 
benefit of formation pressure. This 
shaft may be utilized in drilling and 
producing any number of radial holes 
desired.® 


Summary 
It would be impossible in the lim- 
ited space available to describe in de- 
tail the many studies and advances 
being made in connection with the 
application of recovery methods. The 
most important point to be stressed is 
that adequate records should be kept 
of every well, including logs, cores, 
pressures, and production data from 
the time the discovery well is drilled, 
through to the end of the productive 
life of the field. Failure to assemble 
these vital statistics may easily spell 
the difference between a successful, 
profitable recovery program and one 
that fails completely because of too 

many unknown factors. 





1*'Factors that Determine Profitable Secondary 
Recovery’’ by Ralph T. Zook, The Petroleum 
Engineer, March, 1940. 

*“The First Horizontal Oil Well’? by Leo 
Ranney, The Petroleum Engineer, June, 1939. 

®**Report of Eastern District Topical Commit. 
tee on Drilling Practice, read at Tenth Mid-Year 
Meeting of the A.P.I., Fort Worth, Texas, May 
27-31, 1940. 
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INTERNATIONALS 


in India 
...and All-'Round 
the Globe 


Join the big family of International owners 
next time you buy trucks—and enjoy the 
performance and economy these units will 
give you over a long period of years. Shown 
here are four pictures of International 
Trucks working in India—examples of the 
world-wide acceptance of Internationals 
by the world of oil. 


There’s real satisfaction hauling your 
loads with Internationals. That’s because 
this organization knows how to build trucks 
for the tough work in the oil business — 
trucks that are all-truck all the way 
through, readily adapted to all types of 
loads, and able to lick the hardest going. 


Depend on Internationals for outstand- 
ing service at lowest possible cost. Find out 
all about the types and sizes best suited for 
your work. The near-by International 
Dealer or Branch will give you complete 
information. Sizes from Half-Ton units up 
to powerful Six-Wheelers. 


Also included in the International Har- 
vester line are Four New International 
Diesel TracTracTors, and Power Units 
ranging up to 110 max. h.p. for gasoline, 

as, Diesel, distillate, and kerosene opera- 
tion. 


INTERNATIONAL HARVESTER COMPANY 


180 North Michigan Avenue, Chicago, Illinois 













in this International Tru 





The Standard-Vacuum Oil Company delivers “‘Socony Petrol” 
with 1,000-gallon tank in Calcutta 


This is one of five International Six-Wheel Trucks put into service this year in Bombay b 
Standard-Vacuum to deliver oil to textile mills there 


























An International 1!/2-ton Truck used by Caltex India Limited, in Madras. Similar units a 
also used in Bombay, Karachi, and Colombo 





Aviation casoline is hauled to airports by Standard-Vacuum in International Six- Whee 
Trucks like this in Calcutta, Rangoon, Allahabad, and Jodhpur 


INTERNATIONAL TRUCKS 
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Fig. |. Illustrating the manner in 
which one company obtained 
spacing on the sand beneath the 
ocean, drilling from a shore 
location 
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Directional Drilling to Overcome Surface 
and Subsurface Obstacles Has Appli- 
cation In Fields All Over the World 





Ability to point drill at any angle and control its progress has 
solved the problem of inaccessibility in many foreign operations 


LTHOUGH the more spectacular 

applications of directional drill- 
ing, as exemplified by killing a burn- 
ing well through a directionally drilled 
offset or tapping a sand beneath the 
ocean from a shore location, call at- 
tention to the accuracy with which 
the underground course of a well may 
be controlled, the consistently reliable 
results being obtained by means of di- 
rectional drilling and the economies 
derived from its use under many condi- 
tions are probably not fully appreci- 
ated. Controlled directional drilling is 
being practiced to some extent in all 
parts of the world; and with equip- 
ment now being operated under the 
supervision of company engineers the 
economic advantages offered by direc- 
tional drilling are being more widely 
utilized in many countries. 

Controlled directional drilling or, as 
it is sometimes called, ‘slant hole” 
drilling, provides the means of reach- 
ing a productive zone at a predeter- 
mined point some distance horizontally 
from the surface location of the well. 
It is employed for two general pur- 
poses: (1) for drilling new wells that 
cannot be located directly above the 
desired completion point on the pro- 
ductive zone because of economic, 
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By WALLACE A. SAWDON 


Pacific Coast and Foreign Editor 


topographical, or structural conditions, 
and (2) for reconditioning or bring- 
ing back to production old wells by 
abandoning a portion of the. hole and 
deflecting it to a different position in 
the producing zone. Old wells are also 
deepened to lower zones at points hori- 
zontally distant from the original bot- 
tom by directional-drilling methods. 
More specifically, the problems met by 
controlled directional drilling are as 
follows: 

Locations beneath water. When 
a well is to be completed beneath the 
ocean it is now the more general prac- 
tice to drill from a shore location as at 
Huntington Beach, California, where 
spacing on the sand is obtained by one 
company as shown in Fig. 1. At other 
places along the Pacific Coast where 
piers for ocean drilling have been built, 
the piling structures are frequently 
utilized for multiple-hole operations. 
As illustrated in Fig. 2, one derrick 
location with provisions for skidding 
the short distance necessary to drill 
three holes in triangular location only 
3 to 4 ft. apart at the surface, was 
used to save the expense of construct- 
ing more pier. 

At Comodoro Rivadavia in Argen- 
tina a number of rows of vertical 


wells have been drilled on semi-sub- 
merged land that is exposed by the 
tides for several hours each day. From 
the last line of these wells other wells 
are directionally drilled to locations 
under the Gulf of San Jorge where the 
sea bed is deep and high tides often 
reach the proportion of severe storms. 
Similar problems have been overcome 
in other parts of the world; a number 
of wells have been directionally drilled 
beneath the China Sea. Rivers and 
channels where obstructions cannot be 
permitted to interfere with navigation 
often necessitate directional drilling 
from shore locations even though the 
cost of operating from the surface of 
the water might not be prohibitive. 
Such a condition obtains along the 
Irrawaddy River in Burma. 
Inaccessible locations. The value 
of directional drilling for spacing of 
wells in subsurface formations below 
buildings and other man-made ob- 
structions has long been recognized; 
but it is doubtful if full advantage 
has been taken from an _ economic 
standpoint of utilizing the means of 
drilling to overcome topographical 
conditions. Mountainous country, 
swamplands, and similar inaccessible 
areas frequently require expensive road 
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LARKIN PACKER COMPANY, INC., 
ST. LOUIS, U.S. A. 
Export Office: 30 Rockefeller Plaza, New York 
Warehouse Points: Tulsa, Okla.; Great Bend, Kans.; 
Salem, Ill.; Houston, Odessa, and Corpus Christi, Tex. 
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work, excavations, and costly prepara- 
tions for the arrangement of surface 
equipment at the point vertically 
above the desired location in the sand. 
A little thought and study may prove 
that the operation is near enough to a 
more desirable site from which a well 
can be drilled directionally at much 
less expense. In many cases one such 
location can also be used to advantage 
for the drilling of more than one well, 
with considerable savings for each 
operation. 

Structural conditions. Directional 
drilling to exploit the flanks of salt 
domes is confined principally at pres- 
ent to the Gulf Coast area of the 
United States and to certain fields in 
Germany. Considerable trouble and ex- 
pense have been avoided in drilling 
adjacent to some of these domes by 
drilling around badly fissured and 
broken cap rock above the salt, in 
avoiding heaving shale zones, and even 
in eliminating drilling the salt itself. 
Other structural conditions that pre- 
sent hazards while drilling can some- 
times be overcome when faults or 
other unconformities offer a means of 
passing them up by locating the well 
at a different point on the surface and 
deflecting into the producing zone. 
Edge wells, especially those used to de- 
termine the productive area of a field, 
can often be plugged-back and deflect- 
ed to a point higher on the structure. 
Formations cut off by minor faults 
can be reached in a similar manner 
and wells drilled to test the “other” 
side of a fault can be deflected across 
the fault if the test is non-productive. 
Wells drilled off structure can be 
salvaged in many instances by follow- 
ing this procedure. 

Multiple-hole exploration with wells 
drilled from one location, usually by 
skidding the derrick a few feet, has 
not been practiced to the extent that 
many adverse surface conditions would 
seem to warrant. Test holes can be 
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deflected over a considerable horizontal 
area and, the exact location of the 
bottom being accurately ‘ determined 
by directional drilling records, corre- 
lation with geological and geophysical 








Fig. 3. Topographical conditions 

such as here indicated often 

make the use of controlled di- 
rectional drilling economical 
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data might often prove of particular 
value in remote areas where intensive 
exploratory work is being done. 

Remedial work. Depleted wells 
and those in which sand conditions 
around the well bore have restricted 
production can frequently be plugged 
for some distance and deflected into 
the sand at a better location. Remedial 
work, however, quite often has to be 
done with drilling wells, even with 
wells being directionally drilled as has 
been the case at Comodoro Rivadavia 
where, in one instance, a well directed 
beneath the ocean ended up on the 
wrong side of a fault that swung 
farther than expected. By merely plug- 
ging-back and deflecting to a new pre- 
determined location across the fault 
the well was completed with little 
additional trouble. In drilling vertical 
hole where the bore is allowed to drift 
too far, directional drilling methods 
sometimes are employed to bring the 
hole back to its proper course. Al- 
though lease limits seldom have to be 
considered in many countries because 
of extensive concession areas, keeping 
the well within certain boundaries fre- 
quently necessitates the use of direc- 
tional drilling in the United States. 

The use of directional drilling to 
complete a hole close enough to an- 
other well that has cratered in order to 
kill the cratered well through the new 
hole has been widely publicized. With 
present control equipment and meth- 
ods there will probably be less crater- 
ing of wells and it is hoped that this 
application of directional drilling will 
never again be necessary. 


Methods and Equipment 


Whipstocks are used almost exclu- 
sively for changing angle and direc- 
tion (except with slight changes that 
can be made without mechanical 
means) and single-shot instruments re- 
cording both angle of inclination and 
horizontal direction are employed to 
guide the work. The survey instru- 
ment is run periodically to check the 
course of the hole and to indicate the 
inclination and direction necessary for 
any desired change. 

When a change in the angle and di- 
rection is necessary to keep the well on 
its predetermined course, the whip- 
stock is oriented into the hole to set at 
a position determined from the single- 
shot reading. This causes the bit to 
start off in the direction desired. By 
proper procedure all dog-legs in the 
hole are avoided and in a hole put 
down by controlled directional drill- 
ing there should be no more trouble in 
running casing or in going in and out 
of the well than in the average ver- 


tically drilled well. 
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he Fluid Packed Pump Line, type for type, re- 
resents the finest pump construction you can buy! 


A big statement? Sure. But if improved pump performance, increased pro- 
uction efficiency and lower costs are any measure of pump value, then Fluid 


ackeds stand at the top. 


Fluid Packed Pumps outperform because they‘re BUILT to stand the gaff. 
arefully controlled manufacture right from the first... unusually rigid tests 
each separate part...on assembled units...and on complete pumps 
PLUS years of superior performance proved in the field—these are the rea- 


ns why we know your dollars will go farther with Fluid Packed Pumps. 


But you needn’t take our word for it. Just pit them against any other pumps 
the field under similar conditions and you'll quickly prove to yourself that 
id Packed Pumps do out-perform, out-last and out-economize others on all 


pes of work, easy or tough. 


Your local Fluid Packed Pump man will gladly supply all the facts and make 
ommendations to meet your exact requirements. Call him—or write direct 


r complete details! 


LUID PACKED PUMP CO. 


BOX 64, LOS NIETOS, CALIFORNIA, U.S.A. 
Mid-Continent and Texas Distribution 
D-CONTINENT: FLUID PACKED PUMP CO., 2 S. E. 29th Street, Oklahoma City, Oklahoma 


LF COAST HEADQUARTERS: 2301 Congress Avenue, Houston, Texas 









UTH AMERICAN REP.: S. B. SCHNITTER, No. 4 Mary St., Port of Spain, Trinidad, B. W. |. 
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FLUPACO “GROOVE SEAL” PUMPS 


“Volume Pro- 
ducer.” Quick in- 
stallation, simple 
design and maxi- 
mum cross-sec- 
tional displace- 
ment are the out- 
standing features 
of this pump. A 
precision pump for 
use in large volume 
wells, it is long- 
wearing, easily 

serviced. 


“Producer.” An 
insert pump for 
wells of medium 
volume and depth. 
Hos plungers of 
“Service” or “Su- 
preme” alloys— 
wear-resistant and 
durable. Also has 
largest cross-sec- 
tional area avail- 
able in insert con- 

struction. 


“Petrol A.” A 
low priced pre- 
cision built pump 
for use in stripper 
wells, designed to 
reduce pumping 
costs to the core. 
Like all other 
FLUPACO Groove 
Seal Pumps, it con- 
forms to A. P. |. 

specifications. 
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Fig. 1. Graph showing zone of solidi- 
fication of three-component 
plugging solution (after P. E. Fitzgerald) 
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Current Developments in the Use of Acids 


And Other Chemicals in Oil Production 


Application of chemicals to production problems 
promises to be outstanding forward step in obtain- 
ing greater ultimate recovery from reservoirs 


Problems 


i i refining of petroleum from 
its very inception has -been the 
special province of the chemical engi- 
neer but it is only within recent years 
that the chemist with his ability to 
perform what often seem miracles has 
pervaded the drilling and producing 
branches of the industry. In fact, it 
was not until after the first success- 
ful treatments in 1932' of limestone 
and dolomite formations with inhibited 
hydrochloric acid “that the possibili- 
ties of chemical treatments of other 
kinds have been appreciated.’”* 

In the last eight years, the develop- 
ment of new uses and applications for 
chemicals in drilling and production 
problems has gained momentum so 
rapidly and is proceeding currently in 
so many different quarters that it is 
only with difficulty that one may keep 
abreast of the progress being made. 

In drilling operations, use of chem- 
icals has been confined almost entirely 
to treatment of drilling muds but the 
subject has rapidly become so compli- 
cated and specialized that a complete 
record of all that has been learned and 
of the additional knowledge that is 
being gained every day would occupy 
several volumes. It is no overstatement 
to say that the growth in knowledge 
about drilling mud has been phenome- 
nal in the last five years.’ 

In the space available, however, it 
will be possible to do little more than 
discuss some of the recent applications 
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of chemicals to production problems 
and even then thorough treatment will 
be out of the question. Exhaustive 
study of each development should in- 
clude the whys and wherefores of the 
chemical reactions involved, but as the 
average production engineer is not a 
chemist, his interest is more in the re- 
sults obtained and the effect they have 
on his problems. 

Surveying briefly the production 
problems of principal interest at the 
present time in which chemistry is 
playing a leading role, we find that the 
pioneer of them all, the acid treatment 
of wells, in all its phases, still com- 
mands the greatest amount of atten- 
tion. Probably the next most important 
development from the standpoint of 
benefit to the producer is the use of 
chemical substances as plugging agents 
to control or exclude water, that bane 
and bugaboo of the production man’s 
existence. Also, dealing with water, 
but offering an entirely different means 
cf keeping it under control are the dis- 
tinctly new chemicals that exhibit the 
ability to reduce the surface tension of 
water and thus inhibit the tendency of 
this liquid to displace oil in the pores 
of the reservoir rock. Of minor rela- 
tive importance, perhaps, but a boon 
to the production engineer when tem- 
porary plugs are required, are the vari- 
ous cements and chemical mixtures 
that are now available as plugging or 
sealing agencies. Of greater importance 


than is often realized is the progress 
being made in developing a satisfac- 
tory solution to the problem of dis- 
solving paraffin in producing wells. 


Acidizing Developments 


Although rotary mud is the drill- 
er’s friend, it can often prove a head- 
ache to the producing department. 
Particularly in the drilling of low- 
pressure sands, but also troublesome 
even in high-pressure formations, the 
pores of the rock may become so con- 
gested with mud and /or water pressed 
from the mud that it is often only 
with difficulty that the well may be 
cleaned-up and the flow of oil induced. 

This problem of demudding sand 
formations has been the subject of 
much research and development work. 
At the present time the method prov- 
ing most successful involves the use of 
a new acid that is very reactive to sili- 
cates as well as carbonates but is non- 
reactive on iron and most other metals 
used in oil-well equipment. 

Very satisfactory results have been 
obtained with this new mud acid on 
the Gulf Coast of Louisiana in clean- 
ing-up formations by removing the 
drilling mud completely, using 1000 
gal. of acid for each 10 to 15 ft. of 
exposed oil-bearing sand, half of which 
may be mud acid and the rest com- 
posed of a chemical wash solution.‘ 

Another use for acid that has gained 
wide acceptance in a relatively short 
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CEMENTS FOR OIL INDUSTRY SERVICE 
—BACKED BY 


IN THE 
FIELD AND LABORATORY 


Day in and day out, Lone Star’s oil-field organization 
studies cementing problems right at the rig, to keep an 
accurate line on the Oil Man’s requirements. Close contact 
with problems in the field enables us to make cements with 
the properties and qualities needed to meet changing con- 
ditions of oil-industry service. 


That is why ‘Starcor’ and ‘Incor’ deserve to be called 
the Oil Man’s Cements—because they are made to measure 
for today’s oil-industry needs. Use ‘Starcor’ for deep wells, 
greater length and ease of pumpability at high tempera- 
tures. Use ‘Incor’ for wells of moderate depth—earlier 
drill-out, wells on production quicker. Insist on ‘Starcor’* 
or ‘Incor’*— it'll pay you well. *Reg. U. S. Pat. Off. 


LONE STAR 


CEMENT CORPORATION 


DALLAS: Santa Fe Building - - - + HOUSTON: Shell Building 








period of time has been in the cleaning - 
up of sand formations and perforated 
liners or screens in wells where the 
gradual accumulation of carbonates has 
clogged the pore spaces and interfered 
with the flow of oil into the hole. 
Ordinary inhibited acid may be used 
inasmuch as the action desired is the 
attack of the cementing material rather 
than the silicates of the sand itself.° 

Many of the improvements in treat- 
ing technique have taken the form of 
incorporating within the water phase 
of the acid (usually 15 percent HCl), 
other reagents or additives that permit 
closer control of the acid. 

The properties imparted to the acid 
by these addition agents include: (1) 
faster action of the acid when attack- 
ing dolomites; (2) slower action when 
the acid is used in readily soluble lime- 
stones; (3) reduction of surface ten- 
sion of the acid, thus facilitating re- 
moval of the spent acid, and (4) the 
ability to ““wet”’ or penetrate oil-soaked 
limestone more readily. 

To maintain the pH of the spent 
acid and thus prevent the formation of 
a gelatinous precipitate of ferric hy- 
droxide, obtained when acid-soluble 
iron compounds are present in the lime- 
stone, sulphur dioxide® or lactic acid’ 
may be added to the acid. 

To assist in dissolving cement, 30 
percent aqueous acetic acid has been 
used;> to attack siliceous formations, 
hydrofluoric acid may be generated op- 
posite the formation by combining hy- 
drochloric acid and sodium fluoride* 
without the hazards attendant in hand- 
ling the HF itself. 


Selective Isolation of Specific Forma- 
tions by Chemical Plugging 

It is impossible to exaggerate the im- 
portance of controlling the ingress of 
salt water in oil-producing formations. 
Its magnitude is made apparent by the 
fact that, for every barrel of oil 
pumped from wells in the Mid-Conti- 
nent and Gulf Coast fields, it is neces- 
sary to pump more than two barrels 
of salt water.” 

Improved technique in setting and 
cementing casing has resulted in efh- 
cient water shut-off in newly com- 
pleted wells; squeeze cementing and 
packers have succeeded in many in- 
stances in controlling the encroach- 
ment of water after a well is pro- 
ducing. No method yet devised is com- 
pletely satisfactory under all condi- 
tions encountered, however, and it is 
for this reason that the development of 
chemical plugging materials has been 
watched with such keen interest. 

One of the more successful chemical 
methods for selectively plugging for- 
mations, whether for the purpose of 
shutting-off water or for plugging-off 
gas sand to reduce gas-oil ratios in- 
volves the use of a three-component 
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solution comprising ammonium bicar- 
bonate, sodium silicate, and water.’” 
Inasmuch as various percentages of the 
three components result in decidedly 
different setting times and hardness of 
the final product, an elaborate series 
of tests was conducted to investigate 
all possible compositions. The results 
of these experiments are shown graphi- 
cally in Fig. 1. The cross-hatched area 
shows all mixtures of the three com- 
ponents that will form clear solutions 
and then solidify later. Some of the 
compositions outside this cross-hatched 
area form solids immediately and oth- 
ers form solutions that never solidify. 
Inside the cross-hatched area, many of 
the solutions—particularly those with 
low sodium-silicate content on the 
righthand side of the graph — have 
such short setting times that they have 
no value commercially. The composi- 
tions of practical value are all in the 
vicinity of the 30-min. and 300-min. 
setting-time lines. 


Quick-Set Cement As Temporary 
Plug 


Although cement is not customarily 
considered as a chemical it is indeed 
a mixture of chemicals and should be 
so considered. 

Of considerable interest at the pres- 
ent time is the new gypsum cement, 
composed of 98 percent dehydrated 
calcium sulphate, that is proving so 
useful in various types of production 
work where a quick-setting, easily re- 
moved plugging material is needed."! 


Surface Tension Reducing Agents 


The reduction of the surface tension 
of acid to permit more effective drain- 
age of the spent acid from the forma- 
tion following an acidizing treatment 
has been a part of acidizing procedure 
for some time now and its value and 
purpose are generally recognized. 

Of greater significance because of 
its wider scope of application is the 
current trend toward the use of sur- 
face tension modifiers that tend to 
“equate” the two extremely diverse 
liquids, oil and water, always associ- 
ated to some extent in every oil-bear- 
ing formation. 

These new chemicals are relatively 
newcomers to the petroleum industry, 
having been developed for specific pur- 
poses in other fields such as the textile 
and paper industries. Among those in 
which greatest interest is evinced at 
the present time are certain esters of 
sodium sulphosuccinic acid—the di- 
octyl, methyl-amyl, and di-amy] esters, 
and an alkyl sodium naphthalene sul- 
phonate.’” 

Inasmuch as water is such an im- 
portant factor in oil production, 
whether or not it actually is present in 
the oil itself, any means of altering the 
physical properties of the water so that 


its interference with oil flow will be 
minimized is welcemed by the produc- 
tion engineer. 

One type of application in which the 
new chemicals are showing value is in 
the completion of new wells. As drill- 
ing is completed, the drilling mud in 
the hole is displaced by a solution of 
one of the synthetic wetting chemicals 
and sufficient time is allowed to per- 
mit the solution to permeate and wet 
the walls of the hole. When the well 
is then completed, it is usually found 
that the oil has a better opportunity to 
overcome the resistance to flow nor- 
mally offered by the water and oil pro- 
duction may be more quickly estab- 
lished. 

When old wells show a tendency to 
increase in water production and de- 
crease in oil production, there is a 
possibility that certain strata in the 
oil sands are becoming saturated with 
water and will become established as 
water courses into the well bore. It 
has been found that treatment of the 
formation with one of the synthetic 
wetting agents under pressure or with 
an extended period of contact permits 
oil to encroach on these water courses, 
crowding out the water and permit- 
ting rates of oil production to be sus- 
tained. 

Summary 


From the many advancements in 
applying chemicals to production prob- 
lems, it has been possible only to skim 
the surface, noting the developments 
that are attracting greatest attention 
at the present time. 

It is generally agreed that the use 
of chemicals in the production of oil 
is only getting under way, and that 
the next few years should witness ad- 
vances that will comprise an increas- 
ingly valuable contribution by chem- 
istry to the already extensive tech- 
nology of petroleum production. 
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PIPE & CASING PROTECTORS 


Made in 79 stock sizes and many special 
diameters to fit al! types of drilling. Large 
size stabilizers also available for open 
hole drilling. The accepted standard for 12 
years. 








SUPER-UNIVERSAL MUD GUN 


Made of heavy cast steel; double balanced 
flow, with single outlet, preferred where 
mud is jetted on 24-hour basis. Rugged 
hydraulic packing glands. Rubber nozzle 
available. 


























Universal Sucker Rod Wiper 


This improved sucker rod wiper, or 
“stripper,” provides the crew with the 
most compact unit for effectively clean- 
ing the rods and couplings of oil as 
they are brought up from the well. 





















TUBING PROTECTORS 


A special plastic product, molded, rein- 
forced and fabricated onto the tubing col- 
lar. Tough and resilient. Protects against 
vibration and abrasion. 

















SAFETY MUD GUN 


A heavy-duty device. Can be 
operated by one man. Locked 
at any angle. Heavy cast steel 
ell fitting with leak-proof swivel. 
Keeps mud agitated. 





PIPE WIPER 


Strips the pipe clean of mud as the pipe 
emerges from well. Eliminates necessity of 
hosing; prevents dilution of mud from hose 
water. Very durable. Promotes cleanliness 
of derrick floor. 














SWIVEL BAIL BUMPER 


The cushioned protection every swivel bail 
needs for preventing cutting and undue 
wear on swivel bail and elevator links. 
Short and double types. Furnished by 
swivel manufacturers or direct. 











WIRE LINE GUIDE 


Fills an urgent need for a stabilizer to pre- 
vent vibration of wire line, especially in tcll 
derricks. Permits proper spooling. Equipped 
with durable rubber cylinder, replaceable. 
2, 5.and 6-section types. Spark-proof. 





















ft 
WIRE LINE WIPER 


A one-piece, all-rubber line wiper for strip- 
ping sand line or fishing line. Quick to in- 
stall. We also make a sucker rod wiper with 
replaceable rubber spool. 








9 WAYS TO PROTECT 


YOUR WELL OPERATIONS 


All of these products are field-tested. Each saves money, adds to 


drilling or production efficiency. Ask for performance data. 


PATTERSON-BALLAGH CORPORATION 


General Offices and Plant: 1900 E. 65th Sf., Los Angeles, Calif. 


Mid-Continent Office: 1506 Maury St., Houston, Tex. 


PATTERSON-BALLAGH OIL WELL SPECIAITIES 
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Multiple-Zone Completions Make 
Several Wells Out of One 


ROBABLY no phase of produc- 

tion technique is receiving greater 
attention at the present time than the 
developments pertaining to multiple- 
zone completions. Although the gen- 
eral term “‘multiple zone” aptly de- 
scribes the new methods, the many 
different arrangements and varied pur- 
poses for which the term is being used 
almost warrant a more extended no- 
menclature in order to distinguish be- 
tween the various applications and bet- 
ter to emphasize their divergent ob- 
jectives. 

Because the possible combinations of 
multiple-zone principles are almost in- 
finite in number and because, even in 
a relatively short time, present appli- 
cations have become so varied, it is 
believed that greater good will be ac- 
complished by stressing general prin- 
ciples in multiple-zone completions 
and citing only those specific instal- 
lations that best illustrate present ap- 
plication. More important, it is hoped 
that by discussing certain applications 
that are only now in a nebulous form, 
thought will be provoked on the many 
purposes multi-zone completions may 
be made to serve. 

Without splitting hairs concerning 
definitive terms, but rather to be all- 
inclusive, the terms multiple-zone 
completion or multiple-zone produc- 
tion should be permitted to cover all 
instances where more than one stratum 
in a single well is utilized for some 
purpose, whether it be for production 
of oil or gas that is delivered directly 
to the wellhead, for the production of 
gas from one formation and its use as 
a means of lifting oil from another 
formation, for the production of oil 
from one formation and the return of 
gas to another formation, or for any 
of the many other combinations that 
ixvolve the use of two or more strata 
within a given well. 

Thus given a rather liberal defini- 
tion, multiple-zone production prop- 
erly dates back to and includes the 
well completions in which oil from 
producing formations at different 
depths has been permitted to flow into 
and collect in a single casing, to be 
lifted to the surface, in effect as 
though there were only one producing 
formation. Although such practice is 





50 


definitely of the multiple-zone type, 
the present widespread interest is in 
more recent ( and usually more com- 
plicated) methods that have been de- 
veloped during the last two or three 
years. 

Although it is difficult to generalize, 
multiple-zone completions in which 
several formations are to be segregated 
usually require: (1) as many produc- 
ing channels (tubing strings, annular 
spaces, etc.) leading to the wellhead as 
there are formations; (2) packers of 
the proper type and design to separate 
the formations; (3) beans or chokes 





By 
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to control the rate of flow from (or 
to) each formation; (4) check valves 
when necessary to prevent intercom- 
munication between the formations, 
and (5) when one or more of the for- 
mations have been cased-off, either 
earlier before the potentiality of the 
zones was known or purposely as the 
well was completed, there must be a 
way of obtaining access to the forma- 
tion, either through the casing or by 
removing it completely. 


Usual Number of Zones 


Two-zone and three-zone comple- 
tions predominate in multiple produc- 
tion wells thus far. Except for added 
complications in the equipment re- 
quired, there is no reason why four 
zones or even more could not be pro- 
duced separately within a single well. 
Of course, the number is limited by 
the size of the hole inasmuch as each 
additional formation usually requires 
an additional string of casing or tub- 
ing. 

In two-zone completions, the usual 
plan is to run one string of tubing 
through a packer set between the two 
formations and operate the lower zone 
through the tubing and the upper zone 
through the annulus between the cas- 
ing and tubing. The word “operate” 
is used instead of ‘“‘produce” inasmuch 





In distillate fields, gas may be returned to the formation in 
same well from which distillate is extracted—gas in one 
formation lifts oil from another, all below ground 


as in several installations gas is being 
returned to one formation and oil is 
being produced from the other. 

One of the many variations in two- 
zone production permits production 
from an upper formation to be pumped 
in the conventional manner by sucker 
rods within the tubing and the lower 
production is flowed through the an- 
nulus.' 

In the three-zone completions, two 
tubing strings are usually required, 
with two packers set between the three 
formations. Production from the lower 
zone enters the smaller tubing; pro- 
duction from the middle zone enters 
the annulus between the tubing strings, 
and the upper zone flows into the an- 
nulus between the casing and the 
largest tubing string. 


Multiple-Zone Equipment 


The increased interest in multiple- 
zone work and the insistent demands 
of operators who are daily evolving 
new applications for which they re- 
quire special equipment not even avail- 
able has encouraged nearly every man- 
ufacturer of production tools to design 
and perfect new equipment for mul- 
tiple-zone completions. 

Packers. Probably the greatest at- 
tention is being directed to the design 
of packers that will answer the spe- 
cial needs in multiple-zone wells. In 
view of the need for isolating the sev- 
eral formations, it is obvious that effi- 
cient packers are all-important in suc- 
cessful installations. 

There are several packers now avail- 
able that serve adequately in certain 
types of multi-zone installations. Other 
packers now being perfected by vari- 
ous manufacturers show promise of 
fulfilling the new requirements that 
have developed in multiple-zone in- 
stallations. Among the desirable fea- 
tures that a packer should possess, the 
more important are the ability to “stay 
put” in the hole without either weight 
or tension being required and being 
capable of removal from the hole with- 
out having to be destroyed. Packing 
elements that provide efficient seals be- 
tween the packer body and the casing 
~ 1" Applications of Drillable Material for Well 
Completions and Repair Work,’’ by O. Ham- 


mer, A.P.I. Drilling and Production Practice, 
1939, p. 503. 
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SLU SH PUM P 
WORRIES 


WITH 


DEM ER 


The Extra Margin of 
Quality voes tT 


It’s the extra margin of quality that makes Gardner- 
Denver Power Slush Pumps the most desirable on every 
drilling rig. 

Extra rigidity comes from eccentric design elim- 
inating the conventional crankshaft. Extra strength of 
the divided fluid end is the result of Gardner-Denver’s 
especially developed alloy iron for slush pump service. 
Extra wear from “Slush Proof” rods, liners and pistons 
materially reduces upkeep expense. Extra long life is 
provided by herringbone gears with special oil field 
tooth form. Extra features throughout mean that you 
get more service with less servicing with Gardner: 
Denver. 

Note the wide range of sizes for almost any applica- 
tion in the table below. Continental representatives are 
qualified to assist you in making a proper selection—ask 
for complete information. 


CONTINENTAL EMSCO COMPANY, Inc. 


30 Rockefeller Plaza New York City, N. Y. 


Foreign Sales Subsidiary of 
THE CONTINENTAL SUPPLY COMPANY 
General Offices: DALLAS, TEXAS 


Representatives: 
LONDON MARACAIBO TRINIDAD BUENOS AIRES 
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and, when movement of the tubing 
through the packer is provided for, 
between the packer body and the tub- 
ing are, of course, prime essentials. 

Side-door chokes. Removable bot- 
tom-hole chokes, known generally now 
as side-door chokes, are an outgrowth 
of the fixed bottom-hole choke devel- 
oped originally as a means of con- 
trolling production rates, gas-oil ra- 
tios, etc. 

With the increased demand during 
recent months for multiple-zone in- 
stallations, the side-door choke has pro- 
vided a convenient means for con- 
trolling the production from the vari- 
ous formations. When production 
from more than one zone is anticipated 
but multiple operation is to be defer- 
red, a choke body may be installed in 
the tubing string with a blank nipple 
or mandrel in place. When desired, the 
blank may be removed and production 
admitted through a drilled mandrel. 

Side-door chokes are being installed 
as standard equipment in New Mexico 
wells as a means of admitting gas from 
an upper sand to lift oil from the 
lower low-pressure oil sand when the 
well stops flowing. A packer is set be- 
tween the two formations and the side- 
door choke is installed in the tubing 
string opposite the upper (gas) sand. 
When the well stops flowing, the blank 
mandrel is removed and replaced with 
a mandrel in which the proper size ori- 
fice has been drilled. Gas admitted to 
the tubing through this orifice sup- 
plies the energy to lift the oil from 
the lower sand and thus the flowing 
life of the well is extended. 

The use of the side-door choke to 
control production frem three zones in 
the Montebello field, California, is de- 
scribed in a recent issue.” 

Drillable metal. Many of the mul- 
tiple-zone completions made thus far 
have been so closely identified with the 
use of drillable metals that it is highly 
probable that development of this new 
technique would not have been so rapid 
had these alloys not been available. 

The ease with which drillable metal 
may be removed from the hole has 
prompted its use in many types of 
subsurface equipment, such as packers, 
perforated screens, wash joints, tubing 
and liner hangers and many other tools 
of similar types. 


Present Trend in Multiple-Zone Work 


Currently, greatest interest is being 
shown in the use of multiple-zone 
completions in the deep producing 
wells of Texas and Louisiana, particu- 
larly in distillate fields where it is 
necessary to return gas to the forma- 


“Multiple Production from Several Zones 
Controlled by Bottom-Hole Chokes,’’ by Wallace 
A. Sawdon, The Petroleum Engineer, June, 1940. 
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tion as a necessary part of efficient 
exploitation of the distillate-type of 
reservoir. The considerable expense of 
drilling wells to depths of 8,000 to 
11,000 ft. to serve only as input wells 
has prompted several operators to apply 
multiple-zone completion principles 
and thus develop a method of using 
a single well for the dual purpose of 
producing distillate and of returning 
the stripped gas to the formation. 

This development work is proceed- 
ing intensively at the present time and 
it is too soon to describe in detail the 
arrangement of equipment. Several 
problems have been encountered that 
are unlike any previously dealt with 
in multiple-zone completions but these 
are rapidly being solved. The tremen- 
dous savings that may be derived by 
being able to make one of these deep 
wells serve the purpose of two, thus 
eliminating the cost of drilling the 
additional wells, are sufficient to jus- 
tify all the development expense that 
may be required to perfect these mul- 
tiple-zone completions. 


Possible Future Applications of 
Multiple-Zone Completions 


Stimulated by the many varied pur- 
poses for which multiple-zone comple- 
tions have been used to date, a little 
thought concerning the potential ap- 
plications of these principles will re- 
veal a wealth of possible uses. Particu- 
larly when the scope of “multiple 
zone” as a term is broadened to in- 
clude all types of formations, whether 
they be oil, gas, or even water. 

Although at present the greater 
amount of attention is being given to 
multiple-zone arrangements that pro- 
vide several independent channels con- 
necting the underground formations 
with the wellhead, it is of even more 
importance to look into the future and 
consider the tremendous possibilities 
that will be opened up with continued 
perfection of methods by which com- 
munication between formations may 
be established and controlled without 
ever coming to the surface and back 
again. 

A forerunner of this type of ar- 
rangement is in the present installa- 
tions where gas from one formation is 
used to lift oil from another. Exten- 
sions of this type of completion, using 
devices now available and others now 
in the development stage, might easily 
permit the use of gas from one forma- 
tion to repressure or maintain pressure 
in another formation until such time 
as gas compression at the surface was 
necessary. 

It has been suggested that in many 
instances where high-pressure water 
sands are known to exist below the 


oil-producing formations, rather than 
carefully avoid drilling into these 
water sands as at present, they might 
be tapped and the well completed in 
such a manner as to employ the water 
at high pressure to create a water drive 
in the oil-bearing formation. 

A recent ruling* by the Attorney 
General of the State of Texas has 
significance to all who are interested 
in the use of gas from one formation 
to lift oil from another formation 
within the same well through a single 
tubing. The opinion, requested by the 
Railroad Commission, specifically con- 
cerned “the right of an operator to 
utilize gas produced from an upper 
horizon in lifting the oil produced 
from an oil sand at a lower horizon, 
without first producing the gas at 
the surface.” 

In the letter to the Attorney Gen- 
eral, the Commission described the 
situation as follows: 

“An operator in a certain field in 
this State [Texas] has a well which 
will produce gas from one horizon and 
oil from a deeper horizon. This oper- 
ator has equipped his well with casing 
and tubing, and will perforate the 
casing at the level of the gas sand and 
also at the level of the oil sand. A 
packer has been installed in the annu- 
lar space between the tubing and cas- 
ing so as to seal off the lower oil hori- 
zon from the upper gas horizon. The 
gas * * * * will not be produced at 
the surface through the annular space, 
but will be admitted to the tubing 
through a - _ flow valve. In the 
tubing the gas will be utilized in lift- 
ing the oil and water from the lower 
oil horizon. The valve is so constructed 
that no fluid or gas from the tubing 
can escape back into the annular space, 
or into the oil horizon.” 

In answering the Commission’s ques- 
tion concerning its authority to grant 
permission for this practice when it 
“has found that such an operation is 
an efficient form of gas lift,” the At- 
torney General, after reviewing the 
law pertaining to this and related sub- 
jects, was of the opinion that the 
statutes do not “absolutely require 
that gas, to be used as gas lift, must 
first be produced at the surface through 
a separate string of casing, and then 
reinjected into the well.” 

This ruling should have a far-reach- 
ing effect on future progress of mul- 
tiple-zone completions within the 
State of Texas and may even serve 
as a guide to regulatory bodies else- 
where in recognizing the modern de- 
velopments whereby single wells may 
now be equipped to operate efficiently 
even when several zones are involved. 





8Opinion No. 0-2245, approved May 20, 1940. 
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Pressure Data Obtained 

With Formation Tester 

Now Form Basis for Accu- 
rate Well Analysis 
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Complete records of pressure data 

aid in predicting well performance, 

plotting pressure contours, and serve 
as guide in shutting-off water 


By WALLACE A. SAWDON 


Pacific Coast and Foreign Editor 


HE practice of testing a produc- 

tive zone with a formation tester 
before setting casing has become so 
widely adopted that the standard 
methods followed and the equipment 
being employed are known to opera- 
tors throughout the world. Whenever 
practicable, standard procedures should 
be followed, but the experience gained 
in various countries in meeting specific 
problems has developed methods pe- 
culiar to certain subsurface conditions 
that may be encountered in other lo- 
calities. Of considerable importance 
also is the utilization of formation 
pressures that are recorded when mak- 
ing the tests. Water shut-off tests 
after cementing are now being made 
extensively in the United States and 
the practice developed in making these 
tests could probably be adopted more 
extensively to excellent advantage in 
other countries. 

Some of the newly developed meth- 
ods for using the formation tester in- 
volve primarily the keeping for future 
use of formation pressure records and 
fluid data. One practice that is fol- 
lowed in certain areas of the East 
Indies, is illustrated in Fig. 1. The 
same method is applicable to fields else- 
where when a series of oil-producing 
and water-bearing zones is encoun- 
tered requiring that each zone be 
cased and cemented-off for later simul- 
taneous multi-zone production from 
the several oil strata after pressures 
successively equalize. 

The well depicted in Fig. 1 is not 
any specific well but is representative 
merely of the general testing method 
being used. After the surface string is 
landed and cemented at approximately 
1500 ft., drilling is continued in new 
areas and in edge wells until the first 
likely horizon is picked-up. In a 6000- 
ft. well this may be slightly below the 
4000-ft. depth. The formation tester 
is then run every 100 ft. as the well 
is deepened and pressure records are 
taken in both oil- and water-bearing 
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formations. After drilling through or 
into the lowest productive horizon the 
casing is cemented solid from the shoe 
to a point above the highest water or 
oil sand penetrated below the water 
string. 

The lowest sand, which normally 
has the highest formation pressure, is 
then gun-perforated and produced. In 
the case illustrated, this sand had a 
pressure of 2600 lb. per sq. in. and 
was produced alone until its pressure 
declined to 1800 Ib. per sq. in., which 
was the formation pressure recorded 
for the next sand above. This upper 
sand was then gun-perforated and the 
two zones produced together until 
their pressure declined to 1400 Ib. per 
sq. in., the recorded pressure of the top 
sand. The latter sand was then per- 
forated and all three formations were 
produced together. 

Incomplete cement encasement 
sometimes occurs when the cement 
slurry is placed around the shoe for 
the entire distance behind the pipe and 
frequently necessitates squeeze jobs 
through perforations to shut-off the 
water sands and protect the producing 
zones when it comes time to produce 
them. As water sands occasionally are 
found to have higher formation pres- 
sures than the oil sands, steps should 
be taken to protect the oil zones by 
cementing to obtain a water shutoff 
immediately upon completion of the 
well. Based on the pressure and fluid 
data taken when formations are drilled, 
however, the potentialities of the pro- 
ductive zones are known and reduced 
production or the presence of water 
will not be misleading. 

Pressure records obtained with a 
formation tester while drilling are, in 
many cases, not utilized to their full- 
est extent. In the first place, such rec- 
ords give the true initial pressure in a 
formation if the pressure-recording 
equipment in the tester is accurate and 
properly arranged to eliminate all 
other influences. 
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Fig. |. Representative section of 
well in the East Indies, showing 
pressures determined by forma- 
tion tester 











Bottom-hole pressure surveys are 
taken periodically in many fields to 
guide production practice. By combin- 
ing pressure records with core analysis 
of the sand an informative preview of 
production performance can be ob- 
tained before the well is completed. 
When flow occurs during the test the 
productivity index can be computed 
with considerable accuracy by measur- 
ing the rate of production and using 
the appropriate pressure figures. If 
there is no flow during the test an ap- 
proximate figure can be obtained by 
computing the volume of fluid in the 
sample, taking into consideration the 
length of time required for its entry 
and using the average flowing pressure 
during this period. By using the pro- 
ductivity index the rate of production 
can also be estimated and to a more 
accurate degree than will be indicated 
by a flow test through the tester. 

In multiple-zone wells similar to the 
one illustrated in Fig. 1 but in which 
the casing or liner through the pro- 
ducing series is not cemented, the low- 
pressure zones will become thief sands 
when the well is shut-in. The knowl- 
edge of initial pressure conditions in 
various strata is essential for economic 
completion of a well, no matter what 
specific method is used. 

Considering a producing field in its 
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entirety, the pressure records obtained 
when making formation tests in indi- 
vidual wells will be valuable in the 
compilation of data for pressure con- 
tour and productivity index maps. The 
more data obtained from different 
wells, the better will be the results and 
the more useful will the pressures be 
in guiding general production policies. 

When sloughing formation makes it 
difficult to obtain a satisfactory seat 
for the packer and when it is undesir- 
able to put in a cement plug, a method 
followed in the Gulf Coast area can 
often be used to advantage in making 
a formation test. This is particularly 
adaptable to certain areas in Venezuela 
and Burma but can be employed in 
most cases when the formations will 
not stand up. 

As illustrated in Fig. 2, an open- 
hole packer is run and set just below 
the top of the rathole. A combination 
rathole packer with open-hole packer 
above can be used but the smaller, 
open-hole packer in the rathole has 
the advantage of being the same di- 
ameter in its unexpanded condition as 
the rathole itself and all expansion is 
utilized against the wall. The total 
force exerted by the expansion of the 
rubber is thus applied against the wall 
of the rathole as the weight of the 
drill pipe is carried by the anchor. 

The pressure should be bled-off 





Fig. 2. One method of setting 
open-hole packer type forma- 
tion tester 
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gradually and to accomplish this the 
trip valve is made up four or five 
stands above the retaining valve and 
an adjustable flow bean placed between 
these valves. The pipe between the 
valves is filled with water in order to 
create a back-pressure that the forma- 
tion pressure will have to oppose to 
enable flow to take place through the 
testing tool. The adjustable flow bean 
provides for a small flow of fluid up- 
ward into the drill pipe with a gradual 
increase of flow as the pressure below 
the packer diminishes. 

In plugging-back in open hole to a 
sand where a formation test is desir- 
able, either of the two general methods 
illustrated in Fig. 3 may be employed. 
With the one using the rathole packer. 
the hole above the sand is wall-scraped 
for approximately 60 ft. and a cement 
bridge put in this enlarged hole. The 
bridge is then drilled through and the 
rathole packer set on the cement 
shoulder. A cement plug previously 
placed below the sand isolates the zone 
to be tested. 


The method employing the open- 
hole packer has a 60-ft. cement bridge 
built in an enlarged hole below the 
sand. The equipment is set on this 
bridge, which, with the packer pack- 
ing-off the hole above the sand, iso- 
lates the zone for the test. In both 
methods the standard testing pro- 
cedure is used after the packer is set. 


Water Shut-Off Tests 


The formation tester is widely used 
in various parts of the United States 
to make the important water shut-off 
test after cementing a string of casing. 
In California this method of testing is 
authorized by the State Division of Oil 
and Gas as it eliminates danger from 
casing collapse and is believed to give 
a more conclusive test. A casing 
packer is used, of course, for the pur- 
pose and the pressure recorder is at- 
tached to the anchor extending below 
the packer. The pressure recorder oper- 
ates as an individual unit and is sep- 
arated from the equipment above by a 
blank disk in order to measure the 
actual pressure of any fluid entering 
the hole below the packer. 


Under California regulations, which 
have been found very effective, the 
cement is drilled-out to a minimum of 
5 ft. below the shoe and precautions 
then taken to make sure no cement is 
left in the pipe to interfere with the 
operation of the tool. With the hole 
full of fluid the tester is run in on 
empty drill pipe and the packer set in 
the casing, usually in the bottom joint 
just above the shoe. 

After the test has been made the 
fluid rise is checked with the pressure 
record to assure there is no erroneous 


interpretation based on the height of 
fluid. When any fluid is brought up in 
the tester a salinity test is also per- 
formed. Water sometimes enters from 
leaky drill pipe or other sources above 
the point of test but within the casing, 
and by knowing the character of this 
water after comparing the fluid rise 
with the pressure record, a more cer- 
tain determination of the success of 
the shut-off can be made. 


The formation tester is also used for 
testing water shut-offs when the ce- 
ment job has been done above the 
shoe as is the case when cementing 
combination strings or blank casing or 
liner sections between producing 
zones. To do this the cement in the 
casing is drilled-out and holes perfor- 
ated at approximately the point where 
the cement was discharged through 
ports in a cementing collar or through 
perforations provided for that purpose 
at the bottom of a blank section of 
pipe. This procedure is necessary be- 
cause any discharge holes used for the 
passage of slurry in performing the 
cement job will be plugged by set 
cement and it is essential that access 
into the casing around the cement job 
be provided for any fluid that has not 
been effectively shut-off by the ce- 
ment. The test is conducted with a 
casing packer type of formation tester 
in the same manner as at the shoe and 
with salinity tests made if any fluid 
is brought up in the tester. 





Fig. 3. Two methods of plugging- 
back to test upper formations 
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O-C:T CYLINDER GATE VALVE 





os Cylinder Gate Valve Backed by 
Years of Designing .. Improving. . Testing 


Eight years ago our engineers conceived the idea of a cylinder type gate 
valve which, if perfected, would eliminate several common objections 
to conventional gate valves and yet be commercially feasible. Late in 
1939 a number of these valves were placed in service. On a gas-distillate 
well with 3100 Ibs. flow pressure, the O-C-T Cylinder Gate Valve made a 
complete shut-off. Other O-C-T Valves have been in service on mud 
lines for eight months and have drilled more than 40,000 feet under 
1500 Ibs. pressure without sign of leakage. To date, not a single O-C-T 
Cylinder Gate Valve has failed to live up to our claims. Their performance 
has exceeded even our own expectations. 


Fully descriptive literature will be sent on request. 


Export Re resentative: Selli 
Wal R, Witch, Ir iil. CENWEL Tay Ci Through Supply 
New York, N. Y. ) 7-6: Tc Stores 


HOUSTON, TEXAS.U-S‘A 
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Efficient steam utilization results from 
the use of these boilers of which 
superheaters are an integral part 
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A Driller in Trinidad Gives First- 


Hand Information on Methods 


Central mud plants deliver mud of any type at 
any time of day or night — gasoline-driven and 
Diesel rigs employed—manner of completing wells 


By R. G. BENNETT, Senior Driller, 
Trinidad Leaseholds, Ltd., Trinidad, B.W.I. 


HE subsurface conditions in Trin- 

idad being ideal for rotary drill- 
ing, rotary rigs exclusively are found 
throughout the oilfields of the southern 
portion of the island where most of the 
oil is at present being produced. These 
range from the heavy-duty, four- 
speed, locally-unitized, old headboard 
type, Diesel rigs to small 1500-ft. gas- 
oline-driven rigs. 

The average depth of most wells is 
somewhere between 3000 and 4000 ft., 
although some very good shallow holes 
have been drilled and excellent produc- 
tion obtained at depths of 1000 to 
1500 ft. The deepest well drilled was 
somewhere past the 10,000-ft. mark. 


The time taken to drill these wells 
is rather extended because of the con- 
siderable dip of the strata and frequent 
changes of formation, making it very 
difficult to maintain a straight hole. In 
spite of this, most of the wells drilled 
during the last four years are as nearly 
vertical as possible, a 3000-ft. well 
being generally no more than 214 to 
3 deg. off at bottom. 
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Three- and four-way bits are used 
principally but it is often necessary to 
change to rock bits to drill through 
sandstones or thin beds of very hard 
sand. After drilling these formations 
it is necessary to pull out and return to 
the three-way bit when sticky shale is 
encountered. This necessitates frequent 
round trips for bit changing and 
tends, of course, to slow up the drill- 


ing. 
Mud Control 


The geology of Trinidad is consid- 
ered to be about the most difficult in 
the world, and previous to 1930 a con- 
siderable number of blowouts occurred 
because of the relatively small number 
of wells that had been drilled from 
which knowledge of the underlying 
strata could be obtained. Several hun- 
dred wells, however, have been drilled 
and electrically logged since then, and 
the knowledge so obtained has given 
the geologists data from which to lo- 
cate high-pressure horizons and enabled 
the mud engineer to plan his mud pro- 
gram intelligently, 








R. G. BENNETT 


was born in Bognor Regis, Sussex, 
England, in 1900 — Educated at St. 
George's College, Weybridge, Surrey 
—Joined army at age of 16 and dur- 
ing year’s flying in France in first 
World War shot down seven enemy 
planes before being shot down him- 
self and rather badly wounded — 
After the war he went to Trinidad for 
Trinidad Central Oilfields —In 1924 
joined Shell in Venezuela as a driller 
— Returned to England during de- 
pression years and drilled water 
wells—In 1936 again went to Trini- 
dad, this time with Trinidad Lease- 
holds, Ltd., and is still with that com- 
pany—For several years has been a 
senior driller. 
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Before a well is spudded-in, a pro- 
gram of the casing, depth to be drilled, 
etc., is posted on the rig and included 
in this is a schedule of the weight and 
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Servicing Winch 
Combines Speed with Power 


Pulls Like a Clydesdale—Swift as a Greyhound Pup 


(its namesake) 


The OCS PUP SERVICING WINCH has achieved new heights in modern streamlined oil 
well servicing equipment. Self-contained, self-propelled, complete on one truck, this 
outstanding servicing unit is instantly ready for quick dispatch to the field, and 
immediate operation without supplemental equipment to move or hook up. Priced at 
little more than a skid type winch when the necessary transmission, prime mover and 
base are included, the OCS Servicing Winch represents real economy in first cost, 
operating expense and maintenance. It combines new improvements in motor trucks, 
heavy duty radiation and variable speed selectivity of automotive transmission, with 
the engineering precision, sturdy construction and flexibility which have always 
characterized OCS equipment. 


Write for Illustrated Folder 
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LONG BEACH, CALIFORNIA COFFEYVILLE, KANSAS HOUSTON, TEXAS 
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Sales and Service Branches in All Active Fields 


HILLMAN-KELLEY, INC., Los Angeles, California 






Export Representative: 
Room 1914, 19 Rector St., New York, N. Y. 
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of oil companies in foreign countries 
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type of mud to be used, depending on 
the type of formation to be drilled. If 
there are no high-pressure gas sands 
above 2500 ft., shale mud is used to 
that depth, after which the mud is 
changed and barytes mud used, usually 
at a weight of 110 Ib. per cu. ft. 
Should this mud become gas-cut dur- 
ing the course of drilling or show signs 
of heaving, the weight is increased to 
120 Ib. per cu. ft. upon the decision of 
the mud engineer. 


In the larger fields a central mud 
plant is established, from which any 
type or weight of mud may be ob- 
tained at any time of day or night. 
Mud not wanted at the well is pumped 
back to the mud plant and is recondi- 
tioned. 


The mud engineer is entirely respon- 
sible for the type and weight of mud 
to be used on the various drilling wells. 
He visits each well every day, takes a 
sample of the mud, has it analyzed in 
the laboratory, and makes his decisions 
according to the results obtained. He 
also gives written instructions every 
day to the driller on tour as to the 
weight and viscosity at which the mud 
is to be kept, with instructions as to 
the treatment to be given should the 
weight or viscosity increase. Should 
the weight decrease, the driller adds 
barytes and a thinning agent to bring 
it back to the given weight. For de- 
creasing the viscosity, tannic acid or 
other chemicals may be used depending 
on the instructions of the mud engi- 
neer. This method of mud control is 
extremely good, and relieves the tool- 
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pusher of a grave responsibility. It also 
gives the driller added confidence in 
the knowledge that if he gives his full 
coéperation to the mud engineer, 
nothing of a very serious nature can 
occur. 


Casing 


On the deeper wells a 133-in. con- 
ductor string is usually run and ce- 
mented at about 1500 ft.; then a 95%- 
in. string is run and cemented at a 
depth of 5000 to 6000 ft. The well is 
finished with a 65%-in. blank string of 
length depending on the depth of the 
well and consisting of 20- and 28-lb. 
casing, the latter being placed opposite 


the sands to be shot and produced. 

In the shallower wells a 95-in. con- 
ductor string is usually run to approx- 
imately 600 ft., and the well finished 
with a blank 6%-in. string. 

Before the advent of gun-perforat- 
ing some very complicated combina- 
tion-string cement jobs were done, 
owing to the numerous oil and water 
sands passed through. 


Well Completion 


After the 6%%-in. blank string has 
been cemented and allowed to set, 2-in. 
upset tubing is then run to bottom, 
and the mud conditioned or changed 
as the case may be, to a sufficient 
weight and viscosity to enable it to 
withstand any expected pressure after 
shooting. 

The tubing is then withdrawn and a 
heavy 65%-in. master valve installed on 
the casinghead. The shooting program 
is then carried out and the tubing run 
back to bottom, where a good two 
hours’ circulation is necessary to cir- 
culate-out any foreign matter from the 
hole. Sometimes the gas-cut mud does 
not permit this, in which case the tub- 
ing is promptly pulled upward 25 or 
30 ft. from bottom and landed, the 
Christmas tree and fittings hooked-up, 
and the well washed-in through the 
tubing and out the casing. As soon as 
the well shows signs of kicking, the 
pumps are stopped, the casing closed, 
and the well is allowed to come-in 
through the tubing. The size of flow 
bean used depends on the type of well 
and the decision of the production 
engineer. 
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Foreign operations require complete shop facilities for maintenance 
and repair of equipment 
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16,450 FEET 


(Patented) 


“AMERICAN” Valves 2! Seats 


e Numerous case records provided by leading drilling 
operators point out amazing performances of American 
Valves and Seats. Instances of 116,450 feet... 90,000 feet 
... 77,000 feet... and 64,000 feet of hole have been drilled 
with use of ONLY ONE set of these valves and seats. That's 
why repeat orders specify American Valves and Seats. 
They're sure to give “perfect performance” at all times. 


@MERICAN 


IRON & MACHINE WORKS CO. 


OKLAHOMA CITY, OKLAHOMA 


Houston, Corpus Christi and Monahans, Texas. Harvey and New Iberia, La. 


Great Bend, Kansas. Export Office: 420 Lexington Avenue, New York City. 
CALIFORNIA REPRESENTATIVE: Hopper Machine Works, Inc., Bakersfield, California 
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Preparation of Isopentane and Isooctane 
From Ethylene’ 


Polymerization of ethylene in steps followed by hydrostabiliza- 
tion suggested as method for the manufacture of high octane fuel 


By A. S. VELIKOVSKIL F. I. PODOL’SKAYA, 


and S. I. POLONSKAYA 


Central Institute of Aviation Fuels and Oils, Moscow, Russia 


ABSTRACT 

HIS IS A preliminary report on 

the polymerization of ethylene to 
C, and higher hydrocarbons in two 
steps. Using a gas containing 95-97 
percent ethylene in the presence of a 
catalyst SK (not further identified), 
the polymerization experiments were 
carried out at 250 and 300°C., at at- 
mospheric pressure, and during a 10- 
sec. contact period. At 300° the re- 
acted ethylene amounted to 89.7 per- 
cent per pass and the products con- 
tained 32.3 percent 2-butene and 49.5 
percent liquid hydrocarbons on the 
reacted ethylene. The liquid products 
containing appreciable amounts of 2- 
methyl-3-butene (below 30 percent 
in tests at 300°) and octenes 
were hydrogenated. It is thought that 
yields of isopentane greater than 50 
percent on the initial ethylene are pos- 
sible; butane can be polymerized sep- 
arately and hydrogenated to produce 
isooctane. After removal of the pen- 
tene fraction the liquid product con- 
taining as much as 30 percent hexenes 
is still a good blending fuel. The same 
direction of the polymerization reac- 
tion is observed with a content of 20 
percent ethylene in the feed gas. 


Introduction 

Unsaturated gases from pyrolysis 
and cracking are treated at present as 
raw material for different syntheses 
and principally for preparation of 
high-octane components of aviation 
fuel. From the standpoint of present- 
day technology, however, the gaseous 
unsaturated hydrocarbons do not all 
have the same value as starting ma- 
terial for preparation of high octane 
fuels. Butenes are converted by poly- 
merization into isooctanes; propene 
can be converted into isopropyl ether. 

Ethylene was not, until now, con- 
verted into high-octane fuel, at least 
not when used alone. By usual poly- 





*Neftyanoe Kbozyaistov (The Petroleum Indus- 
try), Vol. 20, No. 9, pp. 41-43, September, 1939. 
This translation is submitted by the Petroleum 
Division of the American Chemical Society. The 
Petroleum Division, however, assumes no re- 
sponsibility for the facts and opinions presented 
in this paper, nor does it necessarily endorse 
statements made therein. 

Translated by the Gray Processes Corporation 
Foreign Literature Service. 


62 


merization, for instance, with phos- 
phoric acid as a catalyst, and after 
hydrostabilization, a fuel is obtained 
that has a relatively low octane num- 
ber of the order of 75 and low suscep- 
tibility to tetraethyl lead (TEL). Use 
of ethylene for production of high- 
octane fuels is considered in processes 
where ethylene is one of the com- 
ponents treated, such as alkylation of 
benzene or butene. The potential vol- 
umes of ethylene available are not 
large; in gases produced by liquid- 
phase cracking it amounts to only 2 
percent by weight. It is true that in 
the pyrolysis of gases its content may 
be considerable (21 percent by 
weight). An intermediate position in 
this respect is occupied by gases of re- 
forming operations. 

Although catalytic polymerization 
of ethylene, until now, has not pro- 
duced satisfactory high-quality avia- 
tion fuel, it seems to the writers that 
such fuel could be obtained by chang- 
ing the course of polymerization, 
namely, by using polymerization in 
steps. This method is outlined in the 
present article. 

The experiments reported were per- 
formed with a gas containing 95-97 
percent ethylene, obtained in the 
laboratory by dehydration of ethyl 


alcohol over aluminum oxide. Even a 
20 percent content of ethylene in the 
starting gas, however, does not change 
the direction of the reaction. 


Experimental Part 


Orientation experiments designed to 
determine the effect of temperature on 
polymerization of ethylene in the pres- 
ence of the catalyst SK were carried 
out at 250 to 300°C. under atmos- 
pheric pressure using a 10-sec. contact 
period. Many runs were made until 
sufficient liquid hydrocarbons were 
collected for fractionation. The yields 
per pass are reported in Table 1. Frac- 
tionation under efficient rectification 
gave the results shown in Table 2. 

As freshly polymerized gasoline 
usually contains a large amount of 
gaseous hydrocarbons, the condenser 
and receiver were cooled with ice. A 
tube from the receiver led to another 
receiver cooled to minus 50°C. with 
dry ice and alcohol. Some product was 
collected in both cases in the second 
receiver. This product was evaporated 
into gasometers and analyzed as shown 
in Table 3. Considering the weight of 
this product, the distillation losses 
amounted to 3-10 percent. 

The distillation was carried out in 
both cases as follows: the temperature 
of the vapor was kept at 20°C. for a 





TABLE | 
: as — ad 
|_ _ Yield 
Temperature | a eels emia seer terse vanes 
ak the Percent | _ 2-butene _ liquid hydrocarbons 
experiment, reacted | here i 
°C, cn the ethylene on the reacted on the ethylene on the reacted 
passed, percent ethylene, percent passed, percent | ethylene, percent 
20 | 37.9 26.7 7073 6=6|)ti(‘(i‘zzkSC*dS*~<C«é«i CC 
300 89.7 29.0 32.3 44.5 | 19:3 




















Boiling range of the fraction, °C. 





TABLE 2 


29.3 
40-73 30.5 23.2 
73-98.5 2.4 3.8 
MING Ss hai cca cee ditonacacate 6.0 6.2 
Residue 18.9 19.8 

Total ‘81.7 82.3, 











Percent by weight of the fractions obtained in dis- 
tillation of liquid polymers prepared at: 








| 23.9 
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An early error 
in calculation is 
multiplied many times 


For safety, for uninterrupted operation, for long range economy, 
control equipment should be adequate to serve from spudding in through 


the anticipated flowing life of the well. 


Failure to recognize this principle may result in expenditures many 
times greater than the saving made by purchasing for needs of the moment. 
One false step contributes to rising costs all the way down the line. Plan- 
ning for installation of complete and adequate control equipment in the 
beginning will provide control during and between all operations as the 
well is built into the ground. Correct first choice gives the most for the 


money. 


Gray Systems of Well Control were pioneered and developed to pro- 
vide absolute protection from drilling through production, inclusive. They 
are designed according to a long range plan to provide for the expected 
long flowing life of wells. They are proved by over 8,500 successive and 
successful completions on land and water, under working pressures as high 


as 6700 Ibs./sq. in. 
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prolonged period of time, after which 
it was rapidly (within not more than 
one minute) increased to 67°C. and 
kept at this temperature for a long 
time; then the temperature was again 
increased but more slowly. 

The specific gravities and refractive 
indexes of the fractions obtained are 
given in Table 4. It follows from the 
distillation results that the polymeriza- 
tion produced appreciable amounts of 
isopentene, the boiling point and spe- 
cific gravity of which agree com- 
pletely with 2-methyl-3-butene 
(boiling point 20.2°C. at 771 mm. 
mercury, d’ 0.648). The properties 
of other pentenes, normal and _ iso, 
differ sharply from those observed. 

Formation of pentene from ethylene 
in polymerization was first observed 
by Storch and by Burk and coworkers. 

These writers think that formation of 
pentene is connected with formation 
of propene as follows: C,H, + C,H, 
—> 2C.H,. Consequently formation 
of propene is a secondary reaction and 
is accelerated with increases of pres- 
sure, of temperature, and of contact 
period. The yield of pentene obtained 
by these writers is small. In the pres- 
ent experiments the yield of isopentene 
was much higher at 300° than at 
250° and amounted to almost 30 per- 
cent of the liquid product of poly- 
merization, in contrast to the very 
low yields of this hydrocarbon ob- 
tained by the first of the above-men- 
tioned writers in polymerization of 
ethylene. 

The boiling point of hexenes (in the 
secondary distillation the product dis- 
tilled uniformly at 63-69°) shows that 
these do not possess two side methyl 
groups as in that case they would boil 
at 41-57°. As 2-butene is formed in 
the polymerization of ethylene, forma- 
tion of especially large amounts of 

3-methyl-2-pentene should be expected 
in this case—which apparently actually 
took place judging from the constants 
observed. 










































































TABLE 3 
Temperature percent 
of the Pressure, 
experiment, liters l a 8 mm. mercury 
v. CiH: C2He and CO; 03 
| CHa 
250 6.8 1.4 | 0.6 | O02 | 2.0 16.0 765.3 
300 | 4.0 1.4 92.4 0.2 | 1.4 16.3 751.0 
| | 
TABLE 4 
| Properties of the liquid polymer fractions obtained at: 
Boiling range of } eae a —-° 
the = | | 250°C. | «800°C. 
" | specific gravity | refractive index | specific gravity | refractive index 
To 40° Cs |  d(4/4) n(4/D) d(4/4) | n(4/D) 
0.6472 1.3818 0.6466 | 1.3810 
40-73°. Ce | d(20/4) n(20/D) d(20/4) | n(20/D) 
0. | 1.3980 0.6 1.3978 
73-98.5°.... | Cr | d(20/4) n(20/D) d(20/4) | n(20/D) 
71 1.4111 0.7 1.4090 
98.5-110°..... Cs d(20/4) n(20/D) d(20/4) n(20/D) 
0.7321 1.4130 0.7348° 1.4196* 
*Boiling range of this fraction 98 .5-118°. Seema atl . 








Heptenes require propene for their 
formation. For this reason their abso- 
lute amount and that calculated on the 
liquid product are higher in polymeri- 
zation at high temperatures. Their 
yield even at 300° was very low (3.8 
percent on the liquid portion). 

The fractions whose boiling points 
correspond to those of hydrocarbons 
possessing 8 or more carbon atoms con- 
tain marked amounts of naphthenes 
and aromatics as seen from the analysis 
of the mixture of hydrostabilized prod- 
ucts of polymerization obtained in a 
number of experiments and shown in 


Table 5. 


In the usual polymerization of ethyl- 
ene, gasoline with an octane number 
exceeding 80 cannot be obtained, and 
the octane number is greatly lowered 
by hydrostabilization. It seems to be 
more advantageous to produce butene 
and isopentene by polymerization, then 
polymerize butene separately, produc- 
ing after hydrogenation considerable 
amounts of isooctane of octane num- 
ber 85 and very susceptible to TEL. 


Isopentene is converted by hydrosta- 
bilization into isopentane of octane 
number 91 to 100 when treated with 
TEL. The yield of these products from 
non-extensive polymerization with re- 
circulation can exceed 50 percent on 
the initial ethylene. The mixture of 
isopentane and isooctane is a highly 
valuable component of 100-octane 
gasoline. 


The liquid hydrocarbons after re- 
moval of the pentene fraction still 
represent a fuel of good blending oc- 
tane number suitable, for instance, for 
addition to straight-run gasoline of 
octane number of the order of 50 for 
preparation of aviation fuel. 


Conclusion 
By polymerization of ethylene in 
steps followed by hydrostabilization 
considerable amounts of isopentane and 
isooctane can be prepared. 
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Hydrocarbon composition, percent 
Iodine | Specific | | 
number | refrac- | unsat- | aromat-| naph- | paraf- 
tion urated | ics | thenes fins 
| | 
ok ee See ZS 2 eee ne 
oes TAREE AE ee Eakin ee 100.0 
Ss |} ree 0.037 | — 100.0 
0.067 | 0.3498 | 0.022 | cok 100.0 
0.113 | 0.3469 0.038 Licoscws 
0.195 | 0.3471 | 0.066 escent oe 
0.146 | 0.3448 | 0.057 ievccsl eee 
0.170 | 0.3440 | 0.067 aioe 98.5 
0.158 | 0.3422 0.071 5.0 91.5 
0.345 | 0.3408 0.155 16.0 | 78.0 
1.337 0.3365 | 0.650 | 26.1 


























TABLE 5 
Boiling range | | d(20/4) | Drop in |_ Aniline point —_ n(15/D) __ Depres- 
a of the | Yield, | pecific Drop in | sion of 
No. | _ fraction, percent | before | after | gravity | before | after | aniline | before | after | refrac- 
°C. | sulfona- | sulfona- | sulfona- | sulfona-| point | sulfona-| sulfona-| tive 
| tion tion | tion tion | tion tion index 
Starting gaso- | | | 
| tine.. | 0.7177 | 0.7028 | 0.0154 | 57.0 | 68.7 | 11.7 | 1.4268 = 7 
2 | LB.P.to32 10.29 | 0.6236 | | yeeen Pea eticad ee ja i 
3 | 32-43 1.91 | 0.6256 | aS ERR s ae | 1.3620 ee Uae at 
4 | 43-59 5.59 | 0.6497 | | | 1.3718 | 1.3720 | 
5 | 59-65 17.64 | 0.6622 | 0.6630 | rial een sieels 1.3770 | 1.3770 0 
6 | 65-77 4.41 | 0.6703 | 0.6694 | 0.0011 |........ ies 1.3816 | 1.3813 | 0.0003 
7 77-895 2.35 | 0.6853 | 0.6844 | 0.0009 ; Sisal ascacevacteril 1.3880 | 1.3880 0 
8 | 89.5-98.5 3.82 | 0.6973 | 0.6957 | 0.0016 | 68.7 nee ; 1.3945 | 1.3932 | 0.0013 
9 98.5 115 10.88 | 0.7138 | 0.7087 | 0.0051 | 66.5 69.6 3.1 1.4031 | 1.4002 | 0.0029 
10 115 125 5.60 | 0.7246 | 0.7188 | 0.0058 | 65.1 | 69.2 4.1 1.4090 | 1.4048 | 0.0042 
11 125-175. . 14.85 | 0.7765 | 0.7481 | 0.0284 | 49.4 | 69.2 | 19.8 | 1.4380 | 1.4175 | 0.0205 
Residue. . 20.14 |.. ; ; Sa Ree, URES Y RE) Fate Bees Benn 
Losses... .. 2.52 fe Eee Fel ae ae Sepa eS Sarees 
Note. The distilled product of hydrogenation was somewhat aired. 
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Cementing Casing Under Adverse Condi- 
tions is Routine Practice in Foreign Fields 


In remote areas where supplies and tools are limited in 
variety, ingenuity and skill must fill the gap in obtain- 


HE cementing of a string of cas- 

ing is an important factor in the 
subsurface construction of an oil well; 
yet in many remote foreign fields this 
importa t operation must be per- 
formed der most difficult obstacles 
when of :n the type of cement avail- 
abi ot even suitable for the spe- 
cific job. 

Manufacturers of cement in the 
United States codperate closely with 
oil-field operators and are meeting to a 
great extent the requirements for ce- 
ment performance. A very close ap- 
proximation of the qualities desired is 
therefore available in most oil-produc- 
ing areas of this country; but in the 
many remote fields throughout the 
world that are situated far from the 
source of supply, where stocks must be 
ordered far in advance of their use, 
the selection of the best kind of ce- 
ment for the job is seldom possible. It 
is probable, however, that cement bet- 
ter suited to particular conditions com- 
mon to a definite area could be 
stocked, as American manufacturers 
of cement have done so much research 
work in regard to oil-well cements 
that they are able to supply operators 
with better grades of cement than are 
now being used in many countries. 

The selection of cement is governed 
principally by time and temperature; 
and when the temperature is abnor- 
mally high, it has much to do with the 
time that must be allowed for place- 
ment of the cement around the pipe. 


ing successful cement jobs 


The time required for placement is 
otherwise governed by the depth of 
the hole, amount of cement, size of 
casing, pump capacity, any resistance 
to the free passage of the slurry, and 
other factors that may be peculiar to 
the particular operation. 

Pumpability of the cement until it 
is in place is of primary importance in 
the selection of the cement. For short 
strings, a cement with comparatively 
rapid set is usually satisfactory and 
ordinary Portland cement is frequently 
employed. High early strength ce- 
ments are generally used for surface 
strings but the cement should be sul- 
phate resistant when sulphur is likely 
to be encountered either in the surface 
string or other short strings. 

The “slow set” or “high tempera- 
ture” cements, when available, are 
being used extensively for deep wells 
or for any job where temperature may 
accelerate the setting to an extent that 
there may be danger of the slurry be- 
coming unpumpable before the en- 
tire batch of cement has been placed. 
When the thickening rate of the ce- 
ment is so rapid that it cannot be 
pumped readily at all times before 
the job is completed there is not only 
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Starting-in a 1034-in. string of casing 
equipped with float shoe in a well 
being drilled in Brazil by Consellio 
Nacional de Petroleo 


a possibility of damage to the equip- 
ment but also to the cement itself as 
continued agitation or movement of 
the slurry after its mobility begins to 
decrease rapidly will cause granulation 
of the cement when it sets. This ac- 
tion causes an increase in permeability 
of the set cement and results in a 
weaker cement with impaired bonding 
power. 

The importance of knowing the 
time required for displacement of the 






































cement is obvious. The total time al- 
lowed for the job, however, must not 
only include mixing and displacement 
time but also an allowance for con- 
tingencies. This extra time allowance 
should give due consideration to the 
reliability of the surface equipment 
because inadequate pumping facilities 
or poor equipment that might cause a 
shut-down during the job might re- 
sult in a failure. With the approxi- 
mate cementing time estimated and 
the maximum temperature assumed for 
the slurry, a thickening time test can 
be made to determine the proper type 
of cement to use. Even when using 
cements having specified setting times 
the thickening time test is advisable as 
the character of cement may vary and 
cement kept for a long time may alter 
in quality to some extent. 

In many countries far from the 
source of supply there will frequently 
be only one kind of cement available, 
and that cement will have to be used. 
Accelerators or retarding agents can 
sometimes be used to advantage, par- 
ticularly retarders when high tempera- 
tures are present in deep wells, as is 
usually the case. 

Increasing the water-cement ratio 
by the addition of water will lengthen 
the thickening time appreciably and it 
is frequently possible to use a ratio that 
will give the necessary thickening rate 
without decreasing the ultimate 
strength of the cement to such an ex- 
tent that the job will be unsuccessful. 
High water-cement ratios, however, 
will not produce a cement as strong 
as slurry made with less water. The 
weakening effect on both compressive 
and tensile strength of the cement by 
the use of high percentages of water 
has long been recognized. Higher 
water-cement ratios also increase the 
volume of slurry but decrease its weight. 

It is seldom convenient or easy to 
make extensive field tests on cement 
and as the most important characteris- 
tic is the limit of pumpability, the 
thickening test is probably of greatest 
value. The cement must, of course, be 
in good condition and in countries 
where large stocks have to be carried, 
assurance must be made that the ce- 
ment has not deteriorated. 

The effect of pressure on cement is 
favorable under almost every condi- 
tion and is of particular advantage 
when high water-cement ratios have to 
be used. The increased strength given 
to cement by pressure is shown by Fig. 

1. This increase results from the pres- 
sure forcing water out of the slurry 
and making a denser cement with 
lower permeability. 

No matter what the water-cement 
ratio may be, evenness of the mix and 
speed in both mixing and displacing the 
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slurry will have an influence on the 
success of the job. The surface equip- 
ment used and the ability of the ce- 
menting crew are thus important fac- 
tors to be considered. 


When using a prepared bentonite 
with cement to make gel-cement it 
must be remembered that the benton- 
ite requires water in addition to that 
used for mixing neat cement slurry 
and that the amount of bentonite 
added will govern the additional 
amount of water. A widely used water- 
cement ratio for neat cement is 5.5 
gal. of water per sack of cement; but 
if 5 lb. of prepared bentonite is to be 
added to make a gel-cement, the total 
water content in the mix should be 
about 8.5 gal. per sack of cement. As 
is well known, the features of gel-ce- 
ment are: a high angle of repose that 
keeps the slurry from being dissipated 
into porous zones or fissures and makes 
it desirable for recovering lost circu- 
lation or cementing thief sands; its 
small amount of shrinkage while sct- 
ting, and the increased volume it gives 
to cement. Fibrous cement is also used 
for lost circulation and for plugging- 
off crevices. 

Little has been done in the matter 
of mixing heavy material with a ce- 
ment slurry to give it great weight 
when the cement job is to be done 
in a well full of especially heavy mud. 
One such material has been introduced 
and consists of a specially prepared 
metallic substance that has been de- 
veloped to eliminate oxidation and, 
when added to a low water-cement ra- 
tio cement, tends to impart mobility 
as well as weight to the slurry. 

Sand mixed with cement has been 
used in a number of wells in the 
United States but chiefly in plugging 
and sidetracking operations. The vol- 
ume of sand used in comparison with 
cement ranges from 15 to 50 percent. 


Pea gravel has also been used for mak- 
ing a hard plug in the hole and as 
much as 20 percent of such gravel per 
sack of cement has been dumped down 
4-in. drill pipe for this purpose. 


Condition of Hole 


Proper preparation of the hole for a 
cementing job is frequently a factor 
necessary for success. Electrical log- 
ging and coring will provide data on 
the best casing point even when cir- 
cumstances make it necessary to ce- 
ment a string where formations are 
not the most desirable. Tight places 
or dog-legs within the distance the 
cement is to extend up behind the pipe 
and which are discovered during the 
drilling of the well should be reamed 
or scraped to reduce the chance of 
channeling. Wall-scraping at and 
above the landing point to give an en- 
larged hole around the shoe has been 
found advantageous, especially when 
the hole deviates even slightly. This 
not only prevents contact of the cas- 
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CAMERON 


TYPE “LD” RAM TYPE TUBING CONTROL 
HEAD AND TYPE “M” TEST-WELD FLANGE 








“Cameron Closed Pressure Method of 

Drilling and Completion” is the title of 

this booklet which clearly explains and 

illustrates, step-by-step, the modern method 

of drilling and completing high pressure 
wells. Write for your copy. 








This well in the Ville Platte field, Evangeline 
Parish, Louisiana, like numerous high pressure 
wells throughout the Gulf Coast, was drilled, 
drilled in, and completed through Cameron drill- 
ing control and completion equipment. At no time 
during drilling or completion operations was the 
well without the protection of a Cameron control 
unit. 


But that is only part of the story. Chances are, 
at some future time this well will require re- 
working for any of a dozen possible reasons. The 
Cameron Type “LD” Ram Type Tubing Control 
Head on the well, together with an additional 
Cameron ram type control unit, will obviate the 
necessity of killing the well for re-working. Utiliz- 
ing the unique Cameron hanger nipple back pres- 
sure valve and back pressure valve removing tool, 
the tubing may be safely raised or lowered under 
pressure through the two sets of rams. 


At no time during the life of this well will cas- 
ing pressures become equalized through failure of 
the casing head seal. The Cameron Type “M” 
Test-Weld Flange provides double assurance 
against pressure leaks. A heavy weld between 
the welding flange and oil string is the first line 
of defense. The plastic packing seal below the 
weld provides a secondary pressure-tight seal 
which may be safely repacked under pressure 
should it ever become necessary. 


Thus, the 10,000 lb. test Cameron Safety Xmas 
Tree shown at left provides the ultimate in pro- 
tection against destructive well pressures .. 
present and future. Complete details on all types 
of Cameron completion equipment will gladly be 
furnished on request. 


CAMERON IRON WORKS, INC. 


711 MILBY ST HOUSTON. TEXAS 
Export: 74 Trinity Place, New York. N. Y. 
. rnia Distributor: The Howard Supply Co.. Los Angeles 
Oklahoma Representative: Paul Edkin. Tulsa 








ing with the wall at a vital point but 
also provides a thick plug around and 
above the shoe. Devices are also de- 
signed to center the casing and make 
sure that a uniform sheath of cement 
surrounds the pipe at and around the 
centering equipment. 

Considerable attention is now being 
paid to the effect of the mud cake 
formed on the wall of the hole while 
drilling. This mud cake, depending in 
thickness on the mud-building quali- 
ties of the mud fluid, will form on any 
pervious formation and will generally 
have a detrimental effect on the ce- 
ment job. It is usually difficult to re- 
move and, in addition to interfering 
with the bond of the cement with the 
formation, will frequently start chan- 
nels. 

Some exclusive tests made by the 
Union Oil Company in California’ 
have strengthened the theories of a 
number of engineers regarding the ef- 
fect of the mud cake on cement and 
the means for overcoming its detri- 
mental action. Three methods were re- 
ported as having been found “effec- 
tive in removing the mud cakes: 

“1. Hydraulic action by direct im- 
pingement of fluid jets (such as that 
induced by the down-whirler shoes) 
against the walls of the hole. 

“2. Mechanical scraping by using 
suitable mechanical devices on the cas- 
ing, and alternately raising and lower- 
ing the casing. This is effective only 
over areas where scrapers or scratch- 
ers make a bearing on the wall of the 
hole. 

“3. Acid treatment gave best results 
under atmospheric pressure conditions. 
Laboratory tests at high pressure indi- 
cate but do not prove that effective 
mud cake removal under these condi- 
tions may be obtained.” The mud used 
to form the cake for the acid treat- 
ment tests contained calcium carbon- 
ate. 

When a casing string with sufficient 
tensile strength is being cemented, the 
casing can be raised and lowered dur- 
ing the displacement of the slurry and 
there is a trend toward this practice in 
certain areas in the United States. Ex- 
tremely high pumping velocities are 
also being used in many of these jobs 
with the object of reducing the haz- 
ard of channeling. 


Casing and Liner Jobs 


The surface string frequently plays 
a part in drilling control that war- 
rants more consideration of the ce- 
menting of this casing than is some- 
times given. Long strings run later are 





“Oil Well Cementing Factors Influencing 
Bond Between Cement and Formation,’’ by P. 
H. Jones and Denis Berdine. Paper presented 
at A.P.I. Meeting, March 19, 1940, Los Angeles, 
California. 
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usually connected to the top of the 
surface casing, generally through land- 
ing heads, which thus becomes the an- 
chor to resist any formation pressures 
encountered and to provide a means 
for controlling a blowout. In the ma- 
jority of cases the surface string should 
be cemented from bottom to top and 
assurance made that the cement job 
is thorough. Some of these strings are 
cemented entirely around the shoe in 
the conventional manner whereas oth- 
ers are cemented partly around the 
shoe and the upper portion of the ce- 
ment then pumped into the top. 
The longer strings of casing are 
usually floated into the hole and are 
equipped with a float shoe or both a 
float shoe and float collar. In a few 
cases two float collars are used in ad- 
dition to the float shoe. The float col- 
lar is set at whatever distance above 
the shoe the operator desires and, serv- 
ing as a plug stop, allows the weak ce- 
ment tailings to remain in the pipe 
and not settle around the hose where 
the best cement should be placed. The 





Fig. 3. Method employed to 
cement a string of blank pipe 
by stages 
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findings of the recent test cited above 
would indicate an advantage in using 
the down-whirler type of shoe that dis- 
charges the cement in a downward, 
spiral motion that is effective in re- 
moving the mud cake from the wall 
of the hole around the shoe and for 
some distance above. A similar, but 
upward, whirling action can be ob- 
tained with cementing collars used to 
discharge slurry at a point up the pipe 
for a combination job. 

In cementing between productive 
strata in multiple-zone completions the 
operation is conducted by stages. It 
has been the practice in most areas to 
set perforated pipe opposite the oil 
zones with blank pipe between these 
perforated sections. Some operators 
believe, however, that it is advanta- 
geous under certain conditions to ce- 
ment a blank string solidly through 
the entire series of productive and un- 
productive formations and then gun- 
perforate the oil horizons. 

The general method being used in 
such multiple-zone fields as Wilming- 
ton in California is indicated in Fig. 2. 
A cementing collar is placed at the 
bottom of each blank section of pipe 
and the cement discharged through 
ports in the collar, the cement- 
ing sequence being from bottom to 
top. A cementing basket is usually 
placed below each cementing collar to 
protect the sand and perforations be- 
low. In some cases the inverted basket 
as shown is used at the top of the ce- 
menting stage to protect the upper 
sand and perforations when the 
method of cementing by stages be- 
ing used permits. 

The method of cementing a string 
of blank pipe by stages is shown in 
Fig. 3. Although this method has been 
proposed for some fields in Eastern 
Venezuela that have wells drilled 
through several producing zones, it is 
adaptable to any field with similar 
subsurface conditions, particularly 
where intermediate high-pressure 
water zones are encountered. The ce- 
menting collars are placed just above 
the productive zones at positions com- 
parable to the bottom of blank sec- 
tions of pipe when alternate perfor- 
ated and blank sections are used. This 
placement of the cementing collars will 
insure a good, solid encasement of the 
pipe where it is most necessary. 

Recognizing the probability of 
channeling and incomplete encase- 
ment of pipe with cement when the 
slurry must be forced to a consider- 
able height above the shoe in long cas- 
ing strings, there are definite advan- 
tages in stage cementing any long 
strings of pipe that depend on the 
cement for reinforcement and protec- 
ticn against corrosion. 
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THE Petroleum 
Engineer’s 
CONTINUOUS TABLES 


A DAILY REFERENCE FOR OPERATING MEN 
INSTALLMENT No. 40 


HE tables on the following pages are designed to save time and effort for 

the technician, and to assist the practical field or plant worker to solve 
problems commonly encountered in routine work. They are not intended nor 
expected to supplant technical training and make every man his own designer. 
Most of the tables can be understood and applied by anyone acquainted with 
the simple fundamentals of mathematics. 

For the convenience of readers who wish to refer to the tables, each page 
carries in the upper right corner an index number that classifies the table 
according to subject matter. 

All petroleum engineering literature may be indexed for reference accord- 
ing to the Dewey Decimal System as modified and extended for the petroleum 
industry by L. C. Uren, professor of petroleum engineering at the University 
of California. When classified according to these index numbers the material 
follows in a logical sequence and falls into several natural divisions, as illus- 
trated by the following outline: 


Nos. P000-P339—General 

Nos. P400-P499—Drilling 

Nos. P500-P599—Production 

Nos. P600-P699—Transportation and Storage (includes Pipe Line) 

Nos. P700-P799—Refining, including 

Nos. P770-P799—Natural Gasoline, which may be classified in a 
separate division (as shown here) if of special in- 
terest to the user. 





To aid the reader in using the Decimal system, a subject index 
arranged alphabetically has been published, and is available 
from The Petroleum Engineer. 


INDEX TO TABLES“ 





Title of Table Index No. Page Issue 
Total engine cylinder cycles, per 24-hr. day P 252.1 83 Oct. 
Velocity of fluid through annulus between 274-in. drill pipe 

and open hole, ft. per sec.. ; (sheet 1) P 425.218.150.29 77 Aug. 
Velocity of fluid through annulus between ‘2Yp-it in. drill pipe 

and open hole, ft. per sec...... (sheet 2) P 425.218.150.29 87 Oct. 
Velocity of fluid through annulus between 5 fe-in. drill pipe 


and open hole, ft. per sec. " (sheet 2) P 425.218.150.56 59 July 




































THE PETROLEUM ENGINEER, OCT., 1940 
















































Title of Table 
Velocity of fluid through annulus between 65-in. drill pipe 


Index No. 





| and open hole, ft. per sec. (sheet 1) P 425.218.150.66 
Velocity of fluid through annulus between 65-in. drill pipe 
and open hole, ft. per sec. (sheet 2) P 425.218.150.66 
Velocity of fluid through annulus between 754-in. drill pipe 
iY and open hole, ft. per sec. (sheet 1) P 425.218.150.76 
Velocity of fluid through annulus between 75%-in. drill pipe 
and open hole, ft. per sec. (sheet 2) P 425.218.150.76 
Velocity of fluid through annulus between 85-in. drill pipe 
and open hole, ft. per sec. P 425.218.150.86 
Drilling rates and table speeds converted to ft. drilled 
per 1000 revolutions (sheet 1) P 425.261. 
Drilling rates and table speeds converted to ft. drilled 
per 1000 revolutions (sheet 2) P 425.261. 
Total revolutions of rotary table reduced to r.p.m. (sheet 1) P 425.262. 
Total revolutions of rotary table reduced to r.p.m. (sheet 1) P 425.263. 
Length of tubing strings occupied by cement slurry P 444.32 
! Volume in gal. of acid and other liquids contained in tubing strings (sheet 1) P 532.91 
Velocity of flow, ft. per sec., through 11/-in. tubing P 533.300.125.1 
Velocity of flow, ft. per sec., through annulus between 11/;-in. 
and 2-in. tubing (sheet LA) P 533.300.125.2 


Velocity of flow, ft. per sec., through annulus between 1!/,-in. 

and 21/-in. tubing (sheet 2A) P 533.300.125.2 
Sizes, weights, and strengths—plain-end line pipe (sheet 3) P 615.23 
Sizes, weights, and strengths—plain-end line pipe (sheet 2) P 615.23 
Gravity of dry oil in oil-water mixtures, deg. A.P.I. P 677.410.30 
Pressure extensions—orifice meter calculations (sheet 5) P 683.32 
Saponification numbers—oils containing 0.1 to 30% fatty oils— 

Method A (sheet 5) P 747.501.10 
Saponification numbers—oils containing 0.1 to 30% fatty oils— 

Method A (sheet 6) P 747.501.10 
Saponification numbers—oils containing more than 30% fatty oils— 

Method A (sheet 1) P 747.501.11 
Saponification numbers—oils containing more than 30% fatty oils— 

Method A EOE (sheet 2) P 747.501.11 
Saponification numbers—oils containing more than 30% fatty oils— 

Method A ... (sheet 3) P 747.501.11 
Heat content of hydrocarbon vapors and liquids, B.T.U. per Ib. r 77. 


sive, in the June, 1939, issue, and 25-36, inclusive, in the June, 1940, issue. 





INDEX TO ADVERTISERS IN TABLES 


Page Issue 


Air Reduction Sales Co. (sheet 2) 82 Sept. 
Air Reduction Sales Co. (sheet 5) 86 Oct. 
American Steel & Wire Co. (sheet 1A) 74 Aug. 
American Steel & Wire Co. (sheet 2) 88 Oct. 
| Bantam Bearings Corp. _ - (sheet 1) 64 July 
Bantam Bearings Corp. 70 Aug. 
Bantam Bearings Corp. (sheet 2A) 76 Sept. 
' Bantam Bearings Corp. (sheet 1) 78 Oct. 
Chapman Valve Mfg. Co. (sheet 6) 80 Aug. 
Chapman Valve Mfg. Co. (sheet 3) 80 Oct. 
Chicago Bridge & Iron Co. 72 Aug. 
Climax Molybdenum Company (sheet 1) 80 Sept. 
Crane Company (sheet 5) 56 July 
Cummins Engine Co. ; (sheet 1) 70 Sept. 
| Dearborn Chemical Company (sheet 3) 74 Sept. 
Diamond Chain & Mfg. Co. (sheet 2) 60 July 
Diamond Chain & Mfg. Co. (sheet 2) 82 Oct. 
Dowell, Inc. ......... SE (sheet 1) 72 Sept. 
Hazard Wire Rope Division of American Chain & Cable Co., Inc. (sheet 2) 54 July 
Hughes Tool Company (sheet 1) 78 Aug. 
Hyatt Bearings Division General Motors Sales Corp. 62 July 
Lunkenheimer Co. . (sheet 1) 78 Sept. 
Reed Roller Bit Company (sheet 2) 58 July 
| Security Engineering Co. (sheet 2) 82 Aug. 
Staynew Filter Corp. .. ; ; _... 84 Oct 
Trinity Portland Cement Co. sake Oct. 
Universal Atlas Cement Co. (sheet 1) 66 July 
i Universal Atlas Cement Co. (sheet 1) 76 Aug. 














Issue 
65 July 
57 July 
63 July 
81 Aug. 
75 Aug. 
69 Sept. 
81 Oct. 
79 Sept. 
75 Oct. 
71 Sept. 


69 Aug. 


73 Aug. 
75 Sept. 
53 July 
7% Sept. 
61 July 
85 Oct. 
55 July 
79 Aug. 
77 Sept. 
81 Sept. 
79 Oct. 
71 Aug. 


*This index will be revised monthly. The index for installments 1-12, inclusive, will be found in the May, 1938, issue; 13-24, inclu- 


Backing Table No. 


P 747.501.11 

P 683.32 
533.300.125.2 
425.218.150.29 
425.218.150.76 
533.300.125.1 
533.300.125.2 
425.263. 
747.501.10 
747.501.11 
771. 

425.262. 
747.501.10 
425.261. 
615.23 
425.218.150.56 
425.261. 
532.91 

615.23 
425.218.150.29 
677.410.30 
747.501.11 
425.218.150.66 
425.218.150.76 
P 252.1 

P 444.32 

P 425.218.150.66 
P 425.218.150.29 
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LENGTH OF TUBING STRINGS OCCUPIED BY CEMENT SLURRY 
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Weight 
of + ool I.D. of tubing, in. 
"2" [1am [0 [19m | 240 | 2m | a | 
cu. ft. lb. gal. 1.380 1.610 1.995 2.441 2.992 3.548 3.958 
(figures below are tubing lengths in ft. occupied by a 10-sack batch) 
0.47 29.3 17.4 913 674 438 292 195 138 111 
0.50 31.3 17.1 942 695 452 302 201 143 115 
0.53 33.4 16.9 971 716 465 311 207 147 118 
0.57 35.5 16.5 1010 745 484 323 215 153 123 
0.60 37.6 16.3 1038 766 498 332 221 157 126 
0.63 39.6 16.1 1067 787 512 342 227 162 130 
0.67 41.7 15.8 1106 816 530 354 236 167 135 
0.70 43.8 15.6 1135 837 544 363 242 172 138 
0.74 45.9 15.3 1173 865 562 375 250 178 143 
0.77 48.0 15.2 1202 887 576 385 256 182 146 
0.80 50.1 15.1 1231 908 590 394 262 186 150 
0.84 52.2 14.8 1269 936 608 406 270 192 155 
0.87 54.2 14.7 1298 957 622 415 277 197 158 
0.90 56.3 14.6 1327 979 636 425 283 201 162 
0.94 58.4 14.3 1365 1007 654 437 291 207 166 
0.97 60.5 14.3 1394 1028 668 446 297 211 170 
1.00 62.6 14.1 1423 1050 682 455 303 215 173 
1.04 64.7 14.0 1462 1078 700 468 311 221 178 
1.07 66.8 13.9 1490 1099 714 477 318 226 181 
1.10 68.9 13.8 1519 1121 728 486 324 230 185 
1.14 70.9 13.6 1558 1149 747 498 332 236 190 
Be ys 73.0 13.5 1587 1170 760 508 338 240 193 
1.20 75.1 13.5 1615 1191 774 517 344 245 197 
1.24 77.2 13.3 1654 1220 793 529 352 250 201 
1.27 79.3 13.2 1683 1241 806 538 359 255 205 
1.30 81.4 13.2 1712 1262 820 548 365 259 208 
1.34 83.5 13.0 1750 1291 839 560 373 265 213 
1.37 85.5 13.0 1779 1312 853 569 379 269 217 
1.40 87.6 12.9 1808 1333 866 578 385 274 220 
1.44 89.7 12.8 1846 1362 885 591 393 279 225 
1.47 91.8 12.7 1875 1383 899 600 400 284 228 
1.5 93.9 12.7 1904 1404 912 609 406 288 232 
1.54 96.0 12.6 1942 1433 931 622 414 294 237 
1.57 98.1 12.5 1971 1454 945 631 420 298 240 
1.60 100. 12.5 2000 1475 959 640 426 303 244 
1.64 102. 12.4 2038 1504 977 652 434 309 248 
1.67 104. 12.3 2067 1525 991 662 441 313 252 
1.70 106. 12.3 2096 1546 1005 671 447 317 255 
1.74 109. 12.2 2135 1574 1023 683 455 323 260 
1.77 111. 12.2 2163 1596 1037 692 461 328 263 
1.80 113. 12.1 2192 1617 1051 702 467 332 267 
1.84 115. 12.0 2231 1645 1069 714 475 338 272 
1.87 117. 12.0 2260 1667 1083 723 482 342 275 
1.90 119. 12.0 2288 1688 1097 732 488 346 279 
1.94 121. 11.9 2327 1716 1115 745 496 352 283 
1.97 | 128. | 11.8 2356 1738 1129 754 502 357 287 


























Note: Above calculations are based on cement weighing 94 lb. per 1 cu. ft. sack. It is assumed that 1 sack of cement 
occupies 0.484 cu. ft. when mixed. Inclusion of data for high water-cement ratios in the lower part of the table 
should not be construed as a recommendation of their use when high-strength cement is desired. 
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of Since January 1, 1937, a total of 154 wells has 
S been completed in the Schuler Field, near El 
Dorado, Arkansas, by 11 operators. Of the 

154 wells, 123 (or 4 out of 5) were cemented with 
Trinity INFERNO! These operators know from 
experience that INFERNO . . . like other Trinity 
Cements . .. is dependable. Their overwhelm- 


ing preference for INFERNO year after year is proof. 


You, too, can depend on Trinity Cements. Three 
conve niently located plants assure prompt delivery. 


TRIAIN PORTLAND CEMENT COMPANY 


DALLAS ° FORT WORTH ° HOUSTON 


ORDER FROM YOUR 
LUMBER-AND, 
BUILDING MATERIAL 


DEALER | 
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TOTAL REVOLUTIONS OF ROTARY TABLE REDUCED TO R.P.M. 
Total no. of Elapsed time or period of test, hr. 
revolutions 
made by 
rotary table 1 1% 2 2% 3 3% 4 4% 5 6 7 s 
2,500 42 
3,000 50 
3,500 58 
4,000 67 44 
4,500 75 50 
5,000 83 56 42 
5,500 92 61 46 
6,000 100 67 50 40 
6,500 108 72 54 43 
7,000 117 78 58 47 
7,500 125 83 62 50 42 
8,000 133 89 67 53 44 
8,500 142 94 71 57 47 40 
9,000 150 100 75 60 50 43 
9,500 158 106 79 63 53 45 
10,000 167 111 83 67 56 48 42 
10,500 175 117 87 70 58 50 44 
11,000 183 122 92 73 61 52 46 41 
11,500 192 128 96 77 64 55 48 43 
12,000 200 133 100 80 67 57 50 44 
12,500 208 139 104 83 69 60 52 46 42 
13,000 217 144 108 87 72 62 54 48 43 
13,500 225 150 112 90 75 64 56 50 45 
14,000 233 156 117 93 78 67 58 52 47 
14,500 242 161 121 97 81 69 60 54 48 40 
15,000 250 167 125 100 83 71 63 56 50 42 
15,500 258 172 129 103 86 74 65 57 52 43 
16,000 267 178 133 107 89 76 67 59 53 44 
16,500 275 183 137 110 92 79 69 61 55 46 
17,000 283 189 142 113 94 81 71 63 57 47 40 
17,500 292 194 146 117 97 83 73 65 58 49 42 
18,000 300 200 150 120 100 86 75 67 60 50 43 
18,500 308 206 154 123 103 88 77 69 62 51 44 
19,000 317 211 158 127 106 90 79 70 63 53 45 
19,500 325 217 162 130 108 93 81 72 65 54 46 41 
20,000 333 222 167 133 111 95 83 74 67 56 48 42 
| 20 ,500 342 228 171 137 114 98 85 76 68 57 49 43 
21,000 350 233 175 140 117 100 88 78 70 58 50 44 
21,500 358 239 179 143 119 102 90 80 72 60 51 45 
22,000 367 244 183 147 122 105 92 81 73 61 52 46 
22,500 375 250 187 150 125 107 94 83 75 63 54 47 
23 ,000 383 256 192 153 128 110 96 85 77 64 55 48 
23,500 392 261 196 157 131 112 98 87 78 65 56 49 
24 ,000 400 267 200 160 133 114 100 89 80 67 57 50 
24,500 408 272 204 163 136 117 102 91 82 68 58 51 
| 25,000 417 278 208 167 139 119 104 93 83 69 60 52 
25,500 425 283 212 170 142 121 106 94 85 71 61 53 
26 , 000 433 289 217 173 144 124 108 96 87 72 62 54 
26 , 500 442 294 221 177 147 126 110 98 88 74 63 55 
27 ,000 450 300 225 180 150 129 113 100 90 75 64 56 
27 ,500 458 306 229 183 153 131 115 102 92 76 65 57 
| 28,000 467 311 233 187 156 133 117 104 93 78 67 58 
28,500 475 317 237 190 158 136 119 106 95 79 68 59 
29 ,000 483 322 242 193 161 138 121 107 97 81 69 60 
29 , 500 492 328 246 197 164 140 123 109 98 82 70 61 
30 ,000 500 333 250 200 167 143 125 111 100 83 71 62 
30,500 508 339 254 203 169 145 127 113 102 85 73 64 
31,000 517 344 258 207 172 148 129 115 103 86 74 65 
31,500 525 350 262 210 175 150 131 117 105 88 75 66 
32,000 533 356 267 213 178 152 133 119 107 89 76 67 
See footnote of tables indexed P 425.262. 
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“OILWELL” 


SUPER-SPEED 
UNITS OPERATE ON 
BANTAM ANGULAR 
CONTACT BEARINGS 








ee 


piler Sp peed FOR ROTARIES! 





—by 
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New highs in table speeds are possible with Oil 
Well Supply Company’s new Super-Speed Rotaries. 
Meeting the demand for faster drilling, ‘‘Oilwell’’ 
has designed these ultra-modern units to operate 
successfully at the exceptionally high speed of 
1000 RPM. 

For these high-speed rotaries ‘‘Oilwell’’ naturally 
selected Bantam Angular Contact Bearings—for 
these bearings have been a major factor in making 
high table speeds possible. Their unique design 


BANTAM’S ENGINEERING COUNSEL is based on comprehensive 
experience—on thorough knowledge of the performance records 













STRAIGHT ROLLER: TA 


enables them to take both the thrust load and the 
radial load imposed by driving gear and rotating 
weight. Extremely accurate hardening and grinding 
insure the proper contact for efficient operation. 
This is a typical instance of the way in which 
Bantam’s engineering skill aids the maker of oil well 
equipment to anticipate the needs of his customers. 
You, too, can profit by Bantam’s skill—by speci- 
fying Bantam Bearings when you buy equipment. 
BANTAM BEARINGS CORPORATION * SOUTH BEND, INDIANA 
of every type of bearing. For unbiased advice on type of bearing 


adapted to specific service conditions, more and more manufac- 
turers TURN TO BANTAM. 





(Far Left) TAPERED ROLLER, 
STRAIGHT ROLLER, AND BALL 
BEARINGS — Bantam’s wide 
line of bearings includes every 
major anti-friction type—Ban- 
tam engineers recommend the 
bearing that best suits your 
specific needs. 





EARINGS 


ROLLER + NEEDLE + BALL 


(Left) BANTAM’S JOURNAL 
ROLLER BEARINGS find wide use 
in the oil fields, especially for 
radial loads beyond the range of 
Quill Bearings. Crown blocks, 
traveling blocks, swivels, draw- 
works, and rotary drives are 
a few typical applications. 
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Sheet 3 
P 747.501.11 
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Chapman List 900 


FORGED STEEL GATE VALVES 
For All Small Valve Work 
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Chapman List 960 Steel Gate Valves are tough, all- 
purpose valves designed to eliminate small valve 
troubles on all types of service applications. They 
are made in sizes from 4%” to 2”, inside or outside 
screws, for pressures up to 800 Ibs. at 750° F., or 1500 
Ibs. cold working pressure. We recommend them 
for real economy, long life and unfailing service. 


















THe Cuapman VALvE 


Sectional View 













Inside Screw Model : 
Chapman List 960 Manufacturing Company 
Steel Gate Valve INDIAN ORCHARD, MASS. 
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Prefer Diamond 


@ Along with the advances in oil field 












machinery developments, the need for 
greater speeds, deeper holes, higher effi- 
ciencies—DIAMOND Roller Chains for 


drilling, pumping, and servicing power rigs, § 


more than met the changing requirements 





of the last 20 years. 

@ Leading manufacturers of equipment 
and experienced operators well know 
that DIAMOND Drives are the “Pre- 
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50th Anniversary 







Equipment Manufacturers and Operators 
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IT’S THE DRIVE YOU USE THAT. 


Roller Chains 


ferred Power Drives” of the industry,—that 
they have demonstrated their reserve 
power, high power transmitting efficiency, 
dependability, and ease of application 


and maintenance. They are used in all 


ret 
for winches, tractors, trenchers, etc. have @a=———jiiir——am 
06! Sm *. 
rt « 


the important oil fields of the United 


States and the world,—used more ex- 


' . ? . 
a — tensively than any other drive chain... 
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jaa aad as i 
F471 — 7, Kentucky Ave., Indianapolis, Indiana 


4 acm 000 mmm * i Tulsa Office: 2238 Terwilleger Blvd 


DIAMOND CHAIN & MFG. CO., 441 
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BPMAKES THE DIFFERENCE. 
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THe PETROLEUM ENGINEER'S Continuous TABLES 


P 252.1 




















TOTAL ENGINE CYLINDER CYCLES PER 24-HR. DAY 


















































Engine No. of cylinders 
speed, = a 
r.p.m. 
1 2 3 4 5 6 8 10 12 16 
1 1,440 2,880 4,320 5,760 7,200 8,640| 11,520] 14,400) 17,280| 23,040 
2 2,880 5,760 8 ,640 11,520 14,400 17,280 23 ,040 28 , 800 34, 560 46 ,080 
3 4,320 8,640 12,960 17 , 280 21,600 25 , 920 34,560 43 , 200 51,840 69 , 120 
4 5,760 11,520 17,280 23 ,040 28 , 800 34,560 46 ,080 57 ,600 69 , 120 92,160 
5 | 7,200 14,400 21,600 28 , 800 36 ,000 43 , 200 57,600 72,000 86, 400 115,200 
6 8,640 17,280} 25,920)  34,560/ 43,200 51,840 69,120] 86,400} 103,680} 138,240 
7 10,080 20 , 160 30 , 240 40 , 320 50,400 60 , 480 80 , 640 100 , 800 120 , 960 161,280 
8 11,520 23 ,040 34, 560 46 ,080 57,600 69 , 120 92, 160 115,200 138 , 240 184 , 320 
i) 12,960 25 ,920 38 , 880 51,840 64 , 800 77 , 760 103 , 680 129 , 600 155,520} 207,360 
10 14,400 28 , 800 43 , 200 57,600 72,000 86 , 400 115,200 144,000 172,800} 230,400 
20 28 , 800 57 ,600 86 , 400 115,200 144,000 172,800} 230,400) 288,000) 345,600) 460,800 
30 43,200] 86,400} 129,600} 172,800} 216,000} 259,200} 345,600} 432,000) 518.400] 691.200 
40 57,600} 115,200} 172,800] 230,400 ,000} 345,600} 460,800] 576,000| 691,200) 921,600 
50 72 ,000 144 000 216,000} 288,000} 360,000) 432,000) 576,000 720,000} 864,000) 1,152,000 
60 86 , 400 172,800 259,200} 345,600) 432,000) 518,400) 691,200) 864,000) 1,036,800) 1,382,400 
70 100,800}  201,600/ 302,400} 403,200 ,000} 604,800} 806,400] 1,008,000] 1,209,600} 1,612,800 
80 115,200} 230,400) 345,600) 460,800) 576,000) 691,200} 921,600) 1,152,000) 1,382,400) 1,843,200 
90 129 600 259,200} 388,800) 518,400} 648,000) 777,600] 1,036,800) 1,296,000) 1,555,200) 2,073,600 
100 144 ,000 288 , 000 432 ,000 576 ,000 720 ,000 864,000} 1,152,000) 1,440,000) 1,728,000) 2,304,000 
110 158 , 400 316,800 475 , 200 633 , 600 792 ,000 950,400) 1,267,200) 1,584,000) 1, , 800) 2,534,400 
120 172,800 345,600} 518,400) 691,200 ,000} 1,036,800) 1,382,400) 1,728,000) 2,073,600) 2,764,800 
130 187 ,200 374, 400 561,600) 748,800} 936,000) 1,123,200) 1,497,600) 1,872,000) 2,246,400) 2,995,200 
140 201 , 600 403,200) 604,800} 806,400) 1,008,000) 1,209,600) 1,612,800} 2,016,000) 2,419,200) 3,225,600 
150 216,000} 432,000} 648,000} 864,000] 1,080,000] 1,296,000| 1,728,000] 2,160,000] 2,592,000) 3,456,000 
160 230 , 400 460 , 800 691 , 200 921,600) 1,152,000} 1,382,400) 1,843,200] 2,304,000) 2,764,800) 3,686,400 
170 244 , 800 489 ,600 734 , 400 979,200) 1,224,000) 1,468,800) 1,958,400} 2,448,000) 2,937,600) 3,916,800 
180 259 , 200 518,400 777 ,600| 1,036,800} 1,296,000) 1,555,200) 2,073,600) 2,592,000) 3,110,400) 4,147,200 
190 273 , 600 547 , 200 820,800) 1,094,400} 1,368,000) 1,641,600) 2,188,800) 2,736,000) 3,282,200) 4,377,600 
200 288 ,000 976 ,000 864,000) 1,152,000) 1,440,000] 1,728,000) 2,304,000} 2,880,000) 3,456,000) 4,608,000 
210 302 , 400 604 , 800 907 ,200| 1,209,600) 1,512,000) 1,814,400] 2,419,200) 3,024,000) 3,628,800) 4,838,400 
220 316,800 633 , 600 950,400} 1,267,200) 1,584,000) 1,900,800) 2,534,400) 3,168,000) 3,801,600) 5,068,800 
230 331,200} 662,400} 993,600} 1,324,800] 1,656,000] 1,987,200] 2,649,600] 3,312,000] 3.974.400] 5.299.200 
240 345,600} 691,200) 1,036,800) 1,382,400) 1,728,000) 2,073,600) 2,764,800) 3,456,000) 4,147,200) 5,529,600 
250 360 , 000 720,000} 1,080,000} 1,440,000) 1,800,000) 2,160,000) 2,880,000) 3,600,000) 4,320,000) 5,760,000 
260 374 ,400 748,800) 1,123,200) 1,497,600) 1,872,000] 2,246,400) 2,995,200} 3,744,000) 4,492,800) 5,990,400 
270 388 , 800 777 ,600) 1,166,400} 1,555,200) 1,944,000) 2,332,800) 3,110,400) 3,888,000) 4,665,600) 6,220,880 
280 403 , 200 806 ,400} 1,209,600} 1,612,800) 2,016,000) 2,419,200) 3,225,600) 4,032,000) 4,838,400) 6,451,200 
290 417,600} 835,200] 1,252,800] 1,670,400} 2,088,000] 2,505,600] 3,340,800] 4,176,000] 5,011,200] 6,681,600 
300 432 ,000 864,000} 1,296,000) 1,728,000) 2,160,000) 2,592,000) 3,456,000} 4,320,000) 5,184,000) 6,912,000 
310 446 , 400 892,800! 1,339,200) 1,785,600) 2,232,000) 2,678,400) 3,571,200) 4,464,000) 5,356,800) 7,142,400 
320 460 , 800 921,600) 1,382,400} 1,843,200) 2,304,000) 2,764,800) 3,686,400] 4,608,000) 5,529,600] 7,372,800 
330 475,200) 950,400) 1,425,600) 1,900,800) 2,376,000) 2,851,200) 3,801,600) 4,782,000) 5,702,400) 7,603,200 
340 489,600} 979,200) 1,468,800) 1,958,400) 2,448,000) 2,937,600) 3,916,800) 4,896,000) 5,875,200) 7,833,600 
350 504,000) 1,008,000) 1,512,000) 2,016,000) 2,520,000) 3,024,000) 4,032,000) 5,040,000) 6,048,000) 8,064,000 
360 518,400} 1,036,800) 1,555,200) 2,073,600) 2,592,000) 3,110,400) 4,147,200) 5,184,000) 6,220,800) 8,294,400 
370 532,800) 1,065,600) 1,598,400) 2,131,200) 2,664,000) 3,196,800) 4,262,400) 5,328,000) 6,393,600) 8,524,800 
380 547,200) 1,094,400) 1,641,600) 2,188,800) 2,736,000) 3,283,200) 4,377,600) 5,472,000] 6,566,400) 8,755,200 
390 561,600) 1,123,200) 1,684,800) 2,246,400] 2,808,000) 3,369,600) 4,992,800) 5,616,000) 6,739,200) 8,985,600 
400 576,000) 1,152,000} 1,728,000) 2,304,000) 2,880,000) 3,456,000) 4,608,000! 5,760,000) 6,912,000) 9,216,000 
500 720,000) 1,440,000} 2,160,000) 2,880,000) 3,600,000) 4,320,000) 5,760,000) 7,200,000 8,640 ,000)11 ,520 ,000 
600 | 864,000) 1,728,000) 2,592,000) 3,456,000) 4,320,000) 5,184,000) 6,912,000) 8,640 ,000/10 , 368 ,000)13 , 824 ,000 
700 1,008 ,000 2 ood 3,024,000} 4,032,000) 5,040,000) 6,048,000 8, 064 , 000) 10 , 080 , 000) 12, 096 , 000) 16, 128,000 
800 | 1,152,000) 2,304,000) 3,456,000) 4,608,000) 5,760,000) 6,912,000 eee Mukenens Kiddies Undtiiahiin 
| 
900 | 1 296 , 000) 2,592,000, 3,888,000) 5,184,000) 6,480,000) 7,776 000/10 ,368 ,000/12 , 960 ,000'15 , 552 ,000/20 , 736 ,000 
1000 | 1,440,000) 2,880,000 4,320 , 000) 5,760,000) 7,200,000 8,640, 000/11, 520,000 14, 400 000/17 , 280 ,000/23 ,040 ,000 
| | 
Example: A 4-cylinder engine operates 12 hours at an average speed of 625 r.p.m. and 12 hr. at an average speed of 


Solution: 


615 r.p.m. What is total number of cycles made by all cylinders of the engine in the 24-hr. period? 


Average speed = (625 + 615) + 2 = 620 r.p.m. 
From table: 
A 4-cylinder engine at 600 r.p.m. = 3,456,000 cycles 


at 20 r.p.m.= 


Total for engine 


115,200 


= 3,571,200 cycles 
Note: A cycle represents the two strokes made by the piston during each revolution of the crankshaft. 
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Keep Engines Running 


at Maximum Output—with Minimum Trouble 





American Industry faces the most crucial test 
in years. Production facilities will be strained 
to the utmost as governmental and civilian 
orders pile up. Production equipment must 
be at peak efficiency. 

Be sure all internal combustion engines, com- 
pressors and pumps are equipped for maxi- 












mum output, minimum maintenance. Equip 
each one NOW with Protectomotor Intake 
Filters. Stop trouble where it frequently starts 
— in abrasive dust that wears reciprocating 
parts and clogs valves, reducing production 
as it increases chances for trouble. Be ready, 
America—equip with Protectomotors NOW! 


~ MODEL DS SILENCES, FILTERS AIR 
7 TO ENGINE INTAKE 








W by y LET UNPROTECTED ENGINE INTAKES DRAW 
IN DUST..... CAUSE EXCESSIVE NOISE? 


The Model DS Protectomotor is the only device 
that not only prevents the intake of dust to air- 
breathing machines, but also silences the intake 
sound. It provides constant efficiency through- 
out operating period and less restriction than 
any other air filter. 
Construction is simple, rugged and effective, 
possessing many exclusive, patented features 
and special advantages. 
A. Series of cylindrical rectifying chambers of scien- 
tific diameter to length ratio which smooths out 
sound waves. 
Dry Feltex Filtering Medium 99.8% efficient by 
University of California Laboratory tests. 
. Radial Fin Construction. Permits large area of fil- 
tering medium to occupy smallest possible space. 
. Rigid, galvanized mesh frame. 
Reinforcing tube. The Model DS Protectomotor 
is built like a battleship." 


mo 0} = 


<— MODEL D INTAKE FILTER exten- 
sively used on intake of engines and 
compressors where noise elimina- 
tion is not important. Same con- 
struction as Model DS except for 
silencing features. 


























SLIGHTEST TRACES OF OIL REMOVED FROM AIR TRANS- 
MISSION LINES WITH LATEST PROTECTOMOTOR, MODEL 
AAPHS PIPE LINE FILTER. Staynew engineers have designed an 
entirely new type of pipe line filter, now used extensively for the 
protection of delicate air-powered control devices. This new filter, 
the Model AAPHS, prevents passage of the most minute traces of 
vaporized oil. The AAPHS is actually a ‘‘super’’ filter, used in most 
applications as the final of two or more stages of filtration. 


Construction Features: (1) inlet; (2) baffle; (3) Solid Feltex Discs 
through which all air must pass; (4) carrier tube; (5) outlet; (6) 
shell; (7) drain cock. 
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Tue Perroteum ENGINEER’s Continuous TABLES P 683.32 
Static Press. 
400-495 lb. 
3 Py Static pressure, Ib. per sq. in., ga. 
2 
S Bs 
3 F 400 405 410 415 420 425 430 435 | 440 445 450 455 460 465 470 475 480 485 490 495 
2 28.79) 28.96) 29.14) 29.30) 29.47) 29.64) 29.81) 29.98) 30.15) 30.30) 30.47) 30.64) 30.80) 30.97) 31.12) 31.28) 31.45) 31.60) 31.76) 31.91 
4 40.72 41.22) 41.44) 41.68) 41.92) 42.16) 42.40) 42.64) 42.86) 43.10) 43.34) 43.56) 43.80) 44.02) 44.22) 44.48) 44.70) 44.92) 45.14 
6 49 50.47| 50.74) 51.04) 51.33) 51.62) 51.92) 52.21] 52.48) 52.78) 53.07) 53.34) 53.63) 53.90) 54.17) 54.47) 54.74) 55.00) 55.27 
8 57.58) 57.92) 58 58.60} 58.94) 59.27) 59.61] 59.95) 60.29 60.94) 61.28) 61.59) 61.93) 62.24) 62.56) 62.89) 63.21) 63.52) 63.83 
10 64.38 65.17) 65.52) 65.90) 66.28 67.41| 67.76) 68.14) 68.52) 68.87] 69.25) 69.60) 69.94) 70.32) 70.67) 71.02) 71.37 
12 70.53 .94] 71.39] 71.77| 72.19) 72.61] 73.02| 73.44] 73.85] 74.23] 74.65) 75.06) 75.45) 75.86) 76.24) 76.62) 77.04) 77.42) 77.80) 78.18 
14 76.19| 76.64) 77.12| 77.53) 77.98) 78 78.88) 79.33| 79.78) 80.19] 80.64) 81.09) 81.50) 81.95) 82 82.77) 83.22 63) 84.05) 84.46 
16 81.44] 81.92) 82.44) 82.88) 83.36 84.32) 84. 85.28] 85.72] 86.20) 86.68) 87.12) 87. 88.04) 88.48) 88.96) 89.40) 89.84 .28 
18 86.39 90| 87.45| 87.91] 88.42) 88.93] 89.44] 89.95) 90.46) 90.93) 91.44) 91.95) 92.41) 92.92) 93.39) 93.86) 94.36) 94.83) 95.30) 95.76 
20 91.05) 91.59] 92.17] 92.66] 93.20) 93.73) 94.27] 94.81] 95.34) 95.83) 96.37] 96.91) 97.40) 97.94) 98.43) 98.92 46 95|)100.4 |100.9 
21 93.31] 93.86) 94.46] 94.96) 95.51) 96.06] 96.61) 97.16) 97.71] 98.21] 98.7 1} 99.82/100.4 |100.9 {101.4 |101.9 |102.4 |102.9 |103.4 
22 95.49) 96.05 .66|) 97.18) 97.74) 98.30) 98 99. 99.99]100.5 |101.1 |101.6 |102.1 |102.7 |103.2 |103.7 |104.3 |104.8 |105.3 [105.9 
23 97.65) 98.22) 98.85 .37| 99.95]100.5 |101.1 |101.7 {102.3 |102.8 |103.4 [103.9 {104.5 {105.0 |105.6 {106.1 |106.7 |107.2 |107.7 |108.2 
24 99.74|100.3 |101.0 |101.5 |102.1 |102.7 |103.3 |103.9 |104.4 |105.0 {105.6 {106.2 {106.7 {107.3 |107.8 |108.4 |109.0 |109.5 |110.0 |110.6 
25 |101.8 |102.4 |103.1 |103.6 |104.2 [104.8 |105.4 |106.0 {106.6 [107.2 |107.8 |108.4 |108.9 {109.5 |110.1 |110.6 |111.2 [111.8 |112.3 |112.9 
26 |103.8 1104.4 |105.1 |105.7 |106.3 [106.9 |107.5 |108.1 |108.7 [109.3 |109.9 |110.5 |111.1 [111.7 [112.2 |112.8 |113.4 [114.0 |114.5 |115.1 
27 ‘1105.8 |106.4 |107.1 |107.7 |108.3 |108.9 |109.5 |110.2 |110.8 |111.4 |112.0 |112.6 |113.2 |113.8 [114.4 |114.9 |115.6 [116.1 [116.7 [117.3 
28 |107.7 |108.4 |109.1 |109.7 |110.3 {110.9 |111.6 |112.2 |112.8 |113.4 {114.0 {114.7 [115.3 [115.9 [116.5 |117.1 |117.7 |118.3 |118.9 [119.4 
29 |109.6 |110.3 }111.0 |111.6 [112.2 [112.9 |113.5 |114.2 |114.8 [115.4 {116.0 |116.7 |117.3 |117.9 [118.5 |119.1 |119.8 [120.4 [120.9 |121.5 
30 1111.5 [112.2 |112.9 |113.5 |114.1 |114.8 |115.5 |116.1 |116.8 |117.4 [118.0 |118.7 |119.3 |119.9 |120.5 [121.2 |121.8 [122.4 |123.0 |123.6 
31 1113.4 1114.0 |114.8 |115.4 |116.0 |116.7 |117.4 |118.0 |118.7 |119.3 |120.0 |120.7 |121.3 |121.9 |122.6 |123.2 |123.8 [124.4 |125.1 [125.7 
32 [115.2 115.9 |116.6 |117.2 |117.9 |118.6 |119.2 |119.9 |120.6 [121.2 |121.9 |122.6 |123.2 |123.9 [124.5 |125.1 |125.8 |126.4 |127.1 |127.7 
33 |117.0 1117.7 |118.4 |119.0 |119.7 |120.4 |121.1 ]121.8 |122.5 |123.1 |123.8 |124.5 |125.1 |125.8 |126.4 |127.1 |127.8 |128.4 |129.0 |129.7 
34 |118.7 1119.4 |120.2 |120.8 |121.5 |122.2 |122.9 |123.6 |124.3 |125.0 |125.7 |126.4 |127.0 |127.7 |128.3 |129.0 |129.7 [130.3 |131.0 |131.6 
35 |120.4 |121.2 |121.9 |122.6 |123.3 |124.0 |124.7 |125.4 |126.1 |126.8 |127.5 |128.2 |128.9 |129.6 |130.2 [130.9 |131.6 [132.2 |132.9 |133.5 
36 |122.2 |122.9 |123.7 |124.3 |125.0 |125.8 |126.5 |127.2 |127.9 |128.6 |129.3 |130.0 |130.7 |131.4 |132.1 [132.7 |133.4 |134.1 |134.8 [135.4 
37 |123.8 |124.6 |125.4 |126.0 |126.8 |127.5 |128.2 |129.0 |129.7 [130.4 |131.1 |131.8 [132.5 |133.2 |133.9 [134.6 |135.3 |136.0 |136.6 [137.3 
38 |125.5 |126.2 |127.0 |127.7 |128.5 |129.2 |129.9 131.4 |132.1 |132.8 |133.6 |134.3 |135.0 1135.7 |136.3 |137.1 |137.8 |138.4 |139.1 
39 |127.1 1127.9 |128.7 |129.4 |130.1 |130.9 |131.6 |132.4 |133.1 |133.8 |134.6 |135.3 |136.0 |136.8 |137.5 |138.1 |138.9 |139.6 |140.3 [140.9 
40 |128.8 |129.5 |130.4 [131.1 |131.8 |132.6 |133.3 |134.1 |134.8 |135.5 [136.3 |137.1 |137.8 [138.5 |139.2 |139.9 |140.7 [141.4 |142.1 [142.8 
41 |130.4 |131.1 |132.0 |132.7 |133.4 |134.2 |135.0 135.7 |136.5 |137.2 |138.0 |138.8 |139.5 [140.2 |140.9 |141.6 |142.4 [143.1 |143.8 |144.5 
42 |132.0 |132.7 |133.6 |134.3 |135.1 |135.8 1136.6 |137.4 |138.2 |138.9 |139.7 |140.4 |141.2 |141.9 |142.6 |143.4 [144.1 |144.9 |145.6 [146.3 
43 |133.5 |134.3 |135.1 |135.9 |136.6 |137.4 |138.2 |139.0 |139.8 |140.5 |141.3 |142.1 [142.8 |143.6 |144.3 |145.0 [145.8 |146.5 [147.3 |148.0 
44 |135.0 |135.8 |136.7 |137.4 |138.2 |139.0 |139.8 |140.6 |141.4 |142.1 |142.9 [143.7 [144.5 [145.3 |146.0 |146.7 |147.5 [148.2 |149.0 |149.7 
45 |136.6 |137.4 |138.3 |139.0 |139.8 |140.6 |141.4 |142.2 [143.0 [143.8 |144.6 [145.4 |146.1 [146.9 |147.6 [148.4 |149.2 [149.9 |150.7 |151.4 
46 |138.1 |138.9 |139.8 |140.5 |141.3 |142.2 |143.0 |143.8 |144.6 |145.3 |146.2 |147.0 |147.7 |148.5 |149.3 |150.0 [150.8 |151.6 |152.3 [153.1 
47 |139.6 1140.4 |141.3 [142.1 |142.9 [143.7 |144.5 [145.3 |146.2 [146.9 |147.7 |148.6 |149.3 .1 |150.9 [151.7 |152.5 |153.2 |154.0 |154.7 
48 |141.1 1141.9 |142.8 |143.5 |144.4 ]145.2 |146.0 |146.9 [147.7 |148.5 |149.3 |150.1 |150.9 [151.7 |152.5 |153.2 |154.1 |154.8 |155.6 |156.4 
49 |142.5 |143.4 1144.3 |145.0 |145.9 |146.7 |147.6 |148.4 |149.2 [150.0 |150.9 [151.7 |152.5 |153.3 |154.1 |154.8 |155.7 |156.5 |157.2 |158.0 
50 1144.0 1144.8 145.7 [146.5 |147.4 [148.2 |149.1 |149.9 [150.8 |151.5 |152.4 [153.2 |154.0 [154.9 |155.7 [156.4 |157.3 [158.0 |158.8 [159.6 
51 |145.4 1146.2 1147.2 |148.0 |148.8 |149.7 |150.5 151.4 |152.2 |153.0 |153.9 |154.7 |155.5 1156.4 |157.2 |158.0 |158.8 |159.6 |160.4 |161.2 
52 |146.8 |147.7 |148.6 |149.4 |150.3 |151.1 1152.0 ]152.9 |153.7 |154.5 |155.4 [156.3 |157.1 |157.9 |158.7 |159.5 |160.4 |161.2 [162.0 |162.8 
53 |148.2 1149.1 |150.0 |150.8 [151.7 |152.6 |153.5 |154.3 |155.2 |156.0 |156.9 |157.8 |158.6 |159.4 |160.2 |161.0 |161.9 |162.7 |163.5 |164.3 
54 1149.6 1150.5 1151.4 |152.3 |153.1 |154.0 |154.9 1155.8 |156.7 |157.5 |158.3 |159.2 |160.0 |160.9 |161.7 |162.5 |163.4 |164.2 [165.0 |165.8 
55 |151.0 151.9 1152.8 |153.7 |154.5 |155.4 [156.3 |157.2 [158.1 |158.9 |159.8 |160.7 |161.5 |162.4 |163.2 |164.0 |164.9 |165.7 [166.6 |167.4 
56 |152.4 1153.3 1154.2 |155.0 |155.9 1156.8 |157.7 |158.6 |159.5 |160.4 |161.3 |162.2 |163.0 |163.9 |164.7 [165.5 |166.4 |167.2 |168.1 |168.9 
57 1153.7 1154.6 1155.6 1156.4 1157.3 |158.2 |159.2 |160.1 |161.0 |161.8 |162.7 |163.6 |164.4 |165.3 |166.2 |167.0 |167.9 |168.7 |169.6 |170.4 
58 |155.1 1156.0 1157.0 1157.8 |158.7 |159.6 |160.5 |161.5 |162.4 |163.2 |164.1 |165.0 |165.9 |166.8 |167.6 |168.5 |169.4 |170.2 |171.1 |171.9 
59 |156.4 1157.3 1158.3 1159.2 |160.1 1161.0 |161.9 |162.8 |163.8 |164.6 |165.5 |166.4 |167.3 |168.2 |169.1 |169.9 |170.8 |171.7 |172.5 |173.4 
60 1157.7 |158.6 |159.6 1160.5 |161.4 |162.4 \163.3 |164.2 |165.1 |166.0 |166.9 |167.9 |168.7 |169.6 |170.5 |171.3 |172.3 |173.1 |174.0 |174.8 
61 |159.0 |159.9 |161.0 1161.8 |162.8 |163.7 |164.6 |165.6 |166.5 |167.4 |168.3 |169.2 |170.1 |171.0 |171.9 |172.8 |173.7 |174.6 |175.4 [176.3 
62 |160.3 |161.3 |162.3 1163.1 |164.1 |165.0 1166.0 |166.9 |167.9 |168.7 |169.7 |170.6 |171.5 |172.4 |173.3 |174.2 |175.1 |176.0 |176.9 [177.7 
63 1161.6 1162.5 |163.6 1164.5 1165.4 1166.4 |167.3 |168.3 |169.2 |170.1 |171.0 |172.0 |172.9 |173.8 |174.7 |175.6 |176.5 |177.4 |178.3 |179.1 
64 |162.9 1163.8 |164.9 |165.8 |166.7 |167.7 |168.6 |169.6 |170.6 |171.4 |172.4 |173.4 |174.2 |175.2 |176.1 |177.0 |177.9 |178.8 |179.7 |180.6 
65 |164.1 1165.1 |166.2 |167.0 |168.0 |169.0 |169.9 |170.9 |171.9 |172.8 |173.7 |174.7 |175.6 |176.6 |177.4 |178.3 |179.3 |180.2 |181.1 |182.0 
66 1165.4 1166.4 |167.4 |168.3 |169.3 |170.3 |171.3 |172.2 |173.2 |174.1 |175.1 |176.0 |176.9 |177.9 |178.8 |179.7 |180.7 |181.6 |182.5 |183.4 
67 |166.6 |167.6 |168.7 1169.6 |170.6 |171.6 |172.5 |173.5 |174.5 |175.4 |176.4 |177.4 |178.3 |179.3 |180.2 |181.1 |182.0 |182.9 |183.8 |184.7 
68 |167.9 1168.9 |170.0 |170.9 |171.8 |172.8 |173.8 |174.8 |175.8 |176.7 |177.7 |178.7 {179.6 |1 181.5 |182.4 |183.4 [184.3 [185.2 |186.1 
69 |169.1 |170.1 |171.2 |172.1 |173.1 |174.1 1175.1 |176.1 |177.1 178.0 |179.0 {180.0 |180.9 |181.9 |182.8 |183.8 |184.7 |185.7 [186.6 |187.5 
70 |170.4 1171.4 1172.4 1173.4 |174.4 1175.4 |176.4 |177.4 |178.4 |179.3 |180.3 |181.3 |182.2 |183.2 |184.2 |185.1 |186.1 |187.0 |187.9 |188.8 
71 1171.6 |172.6 |173.7 1174.6 |175.6 |176.6 1177.6 |178.6 |179.6 |180.6 |181.6 |182.6 |183.5 |184.5 |185.5 |186.4 |187.4 |188.3 |189.2 |190.2 
72 |172.8 |173.8 1174.9 1175.8 |176.8 |177.8 |178.9 |179.9 |180.9 |181.8 |182.9 |183.9 |184.8 |185.8 |186.8 |187.7 |188.7 |189.6 |190.6 |191.5 
73 1174.0 1175.0 1176.1 1177.0 |178.1 1179.1 |180.1 |181.1 |182.2 |183.1 [184.1 |185.1 |186.1 |187.1 [188.1 |189.0 |190.0 |191.0 |191.9 |192.8 
74 1175.1 1176.2 |177.3 1178.2 |179.3 |180.3 |181.3 |182.4 |183.4 |184.3 |185.4 |186.4 |187.4 |188.4 [189.3 |190.3 |191.3 |192.3 [193.2 |194 
75 1176.3 1177.4 |178.5 |179.4 |180.5 |181.5 |182.6 |183.6 |184.6 |185.6 |186.6 |187.7 |188.6 |189.7 [190.6 |191.6 |192.6 |193.6 |194.5 |195.5 
76 |177.5 178.5 1179.7 |180.6 |181.7 |182.7 |183.8 |184.8 |185.9 |186.8 |187.9 |188.9 |190.0 |190.9 |191.9 |192.8 |193.9 |194.8 |195.8 |196.8 
77 \|178.7 1179.7 1180.9 1181.8 |182.9 |183.9 |185.0 |186.0 |187.1 |188.0 |189.1 |190.2 |191.1 |192.2 |193.1 [194.1 |195.1 |196.1 |197.1 |198.1 
78 |179.8 |180.9 |182.0 |183.0 |184.1 |185.1 |186.2 |187.2 |188.3 |189.3 |190.3 |191.4 |192.4 |193.4 |194.4 |195.4 /196.4 |197.4 |198.4 |199.3 
79 |181.0 |182.0 |183.2 |184.2 |185.2 |186.3 |187.4 |188.4 |189.5 |190.5 |191.5 |192.6 |193.6 |194.6 |195.6 |196.6 |197.7 |198.6 |199.6 |200.6 
80 |182.1 |183.2 |184.3 |185.3 |186.4 |187.5 |188.5 |189.6 |190.7 |191.7 |192.7 |193.8 |194.8 |195.9 |196.9 |197.8 |198.9 |199.9 |200 201.9 
82 |184.4 |185.4 |186.6 |187.6 |188.7 |189.8 |190.9 |192.0 |193.1 |194.0 |195.1 |196.2 |197.2 |198.3 |199.3 |200.3 |201.4 |202.4 |203.4 |204.4 
84 |186.6 |187.7 |188.9 |189.9 |191.0 |192.1 |193.2 |194.3 |195.4 |196.4 |197.5 |198.6 |199.6 [200.7 |201.7 |202.7 .8 |204.8 |205.8 |206.9 
86 |188.8 |189.9 |191.1 |192.2 |193.3 |194.4 [195.5 |196.6 |197.7 |198.7 |199.9 |201.0 |202.0 .1 1204.1 |205.1 |206.3 |207.3 |208.3 (209.3 
88 |191.0 |192.1 |193.3 |194.4 |195.5 |196.6 197.8 |198.9 |200.0 |201.0 |202.2 |203.3 |204.3 |205.4 |206.5 |207.5 |208.6 |209.7 |210.7 |211.7 
90 |193.2 |194.3 1195.5 |196.6 |197.7 |198.8 |200.0 [201.1 |202.3 |203.3 |204.4 |205.6 |206.6 |207.8 |208.8 |209.9 [211.0 |212.0 |213.1 |214.1 
92 |195.3 |196.4 |197.7 |198.7 |199.9 |201.0 |202.2 |203.4 |204.5 |205.6 |206.7 |207.9 |208.9 |210.1 |211.1 |212.2 |213.3 |214.4 |215.4 |216.5 
94 |197.4 |198.6 1199.8 |200.9 |202.0 |203.2 |204.4 |205.5 |206.7 |207.8 |208.9 |210.1 |/211.2 |212.3 |213.4 |214.5 |215.6 |216.7 |217.7 |218.8 
96 |199.5 |200.7 |201.9 |203.0 |204.2 |205.4 |206.5 |207.7 |208.9 |210.0 /211.1 [212.3 |213.4 |214.6 |215.7 |216.7 |217.9 |219.0 |220.1 (221.1 
98 |201.5 |202.7 |204.0 |205.1 |206.3 |207.5 |208.7 |209.9 |211.0 |212.1 |213.3 |214.5 |215.1 |216.8 |217.9 |219.0 |220.2 |221.2 |222.3 |223.4 
100 |203.6 |204.8 |206.1 |207.2 |208.4 [209.6 |210.8 |212.0 [213.2 |214.3 |215.5 |216.7 |217.8 |219.0 «1 |221.2 |222.4 |223.5 |224.6 |225.7 
NOTE: Values given in body of table are products of the square roots of the static and differential pressures in inches of water and Ib. per 
sq. in., abs., respectively. 
Absolute pressures are based on atmospheric pressure of 14.4 Ib. > oan sq. in. 
Table has been condensed to serve field men in approximating meter readings; intermediate readings for accurate measurements may 
be obtained from pressure extension books, usually available my district offices. 
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~ GRC FLAME-HARDENING 


... makes wearing parts last longer— equipment more serviceable 


Vital wearing parts—spur gear teeth, bevel 
pinions, sprockets, dipper teeth—last many 
times their normal life span when Airco 
Flame-Hardened. That’s why the Buckeye 
Traction Ditcher Company, Findlay, Ohio, 
utilizes this quick, inexpensive Airco process 
to safeguard wearing parts on their con- 
struction equipment—and assure maximum, 
trouble-free service for the buyer. This 
process has enabled Buckeye to maintain 
a stock of hardened parts which can be 
machined to proper hub bore when needed. 
» » » This economical Airco method of case 
hardening steel surfaces is accomplished 
without materially affecting the physical 
properties of the core. More ductile metal, 
highly resistant to shock and strain, without 
danger of warpage, is assured when parts 
are Airco Flame-Hardened. » » » The facili- 
ties of Airco’s Applied Engineering Depart- 
ment are available to help Airco customers 
solve problems involving surface wear. 
A group of flame-hardened parts used in Buckeye equipment. Write for full details. 


AIR REDUCTION 


General Offices: 60 East 42nd St., New York, N. Y. 
IN TEXAS 
MAGNOLIA-AIRCO GAS PRODUCTS CO. HOUSTON, BEAUMONT, WICHITA FALLS, FORT WORTH, DALLAS, EL PASO, SAN ANTONIO 
CRUTCHER-ROLFS-CUMMINGS Houston 
AIRCO DISTRICT OFFICES IN PRINCIPAL CITIES 
Represented in Canada by RAILWAY & ENGINEERING SPECIALTIES, LTD., and CANADIAN LIQUID AIR COMPANY, LTD., Toronto, Montreal, Winnipeg 
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VELOCITY OF FLUID THROUGH ANNULUS BETWEEN 27,-IN. DRILL PIPE AND OPEN 








HOLE, FT. PER SEC. 





Pumprate 


Gal. | Bbl. 


Diameter of open hole, in. 
____ Area of annulus, sq. in. 


, : 7 
9% 105% 11 124% | 1334 | 14 








per | per 
min. | hr. 
150 214 
160 229 
170 243 
180 257 
190 271 
200 286 
210 300 
220 314 
230 329 
240 343 
250 357 
260 371 


270 386 
280 400 


290 414 
300 429 
310 443 
320 457 
330 471 
340 486 
350 500 
360 514 
370 529 
380 543 
390 557 
400 571 
410 586 
420 600 
430 614 
440 629 
450 643 
460 657 
470 671 
480 686 
490 700 
500 714 
510 729 
520 743 
530 757 
540 771 
550 786 
560 800 
570 814 
580 829 
590 843 
600 857 
650 929 
700 | 1000 
750 | 1071 
800 | 1143 
850 | 1214 
900 | 1286 
950 | 1357 
1000 | 1429 
1050 | 1500 
1100 | 1571 
1200 | 1714 
1300 | 1857 
1400 | 2000 
1500 | 2143 
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70.10 | 82.17 | 88.54 | 111.4 
| 
1.01 | 
1.05 
1.10 | 
1.14 
1.19 1.02 | 
1.24 1.05 | 
1.28 1.09 | 1.01 
1.33 1.13 | 1.05 
1.37 1.17 | 1.09 
1.42 1.21 1.12 
1.76 1.25 1.16 
1.51 1.29 1.20 
1.56 1.33 1.23 
1.60 1.37 1.27 1.01 
1.65 1.41 1.30 1.04 
1.69 1.44 1.34 1.07 
1.74 1.48 1.38 1.09 
1.79 1.52 1.41 1.12 
1.83 1.56 1.45 1.15 
1.88 1.60 1.49 1.18 
1.92 1.64 1.52 1.21 
1.97 1.68 1.56 1.24 
2.01 1.72 1.59 1.27 
1.76 1.63 1.30 1.02 
2.11 1.80 1.67 1.33 
2.15 1.83 1.70 1.35 
2.20 1.87 1.74 1.38 
2.24 1.91 1.78 1.41 
2.29 1.95 1.81 1.44 
2.33 1.99 1.85 1.47 
2.38 2.03 1.88 1.50 
2.43 2.07 1.92 1.53 
2.47 2.11 1.96 1.56 
2.52 2.15 1.99 1.58 
2.56 2.19 2.03 1.61 
2.61 2.23 2.07 1.64 
2.65 2.26 2.10 1.67 
2.70 2.30 2.14 1.70 
2.75 2.34 2.17 1.73 
2.98 2.54 2.21 1.87 
3.20 2.73 2.25 2.02 
3.43 2.93 2.28 2.16 
3.66 3.12 2.32 2.30 
3.89 3.32 2.36 2.45 
4.12 3.51 2.39 2.59 
4.35 3.71 2.43 2.74 
4.58 3.90 2.46 2.88 
4.8] 4.10 2.50 3.03 
5.03 4.29 2.54 3.17 
5.49 4.68 2.57 3.46 
5.95 5.08 2.61 3.75 
6.41 5.47 2.65 4.03 
6.87 5.86 2.68 4.32 
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E Rt OF A 
TIGER BRAND WIRE 


is one of — 





LOOK FOR THE TIGER. Buy wire lines 
from the distributor who displays 
this sign. 








REPO 
LINE ENGINEER 


"I'm from 





® THEN | WHIPPED 


UR engineers keep in constant 
touch with wire line users tn 
the oil fields. They believe that they 
can serve you best by seeing just how 
and where you use wire lines, taking 
down notes on how to prolong wire line 
life so that they can give you money- 
saving tips. Whenever you're not fully 
satisfied with the performance of wire 
lines in any application, be sure to tell 










OUT AN OLD PIECE 
roy ae pe OF ee BY 





one of these engineers about your 
problem. Circumstances, of course, ° 
govern how much can be accomplished 
to save you money through better wire 
line performance, but of this you can 
be sure: The American Tiger Brand 
Wire Line Engineer will not consider 
his job finished until he has solved to 
your satisfaction every problem in- 
volved in your use of wire lines. 


AMERICAN STEEL & WIRE COMPANY 


Cleveland, Chicago and New York 


COLUMBIA STEEL COMPANY 1U® 


San Francisco 
United States Steel Export Company, New York 
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Slush pumps on a drilling opera- 


tion in Maceio, Brazil, area 


ed 


EXCLUSIVE 





Knowledge of Mud Characteristics and 
Control Augments Drilling Efficiency 


More definitely the province of the chemical engineer, mud con- 
trol now embraces use of many chemical ingredients 


HETHER the most desirable 

clay is readily available or not, 
the best drilling fluid possible under 
existing conditions should be supplied 
to rotary drilling operations. Forma- 
tions penetrated may add to or detract 
from the quality of the mud being 
used and the control of the properties 
of the circulating fluid as the well 
progresses often requires greater con- 
sideration than the condition of the 
initial fluid as drilling begins. Drilling 
requirements themselves may change 
considerably as greater depths are 
reached and the characteristics of the 
mud fluid, especially the weight, may 
have to be altered from time to time. 
Conditioning of the mud fluid, with 
consistent testing to obtain data for 
its control, is therefore an important 
factor in the successful and economic 
completion of a well and deserves the 
increased attention now being given 
to mud control in operations through- 
out the world. 

Mud weight requirements will be 
governed, of course, by the formation 
pressures encountered. The most ex- 
treme pressure conditions are probably 
in the Punjab in India but the great 
pressures in such fields as Khaur in 
that area are overcome by the use of 
pressure drilling. In other high-pres- 
sure areas such as Trinidad where 
pressures considerably in excess of the 
hydrostatic head of water are fre- 
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Vibrating screen on a foreign 
drilling well 


to obtain the proper mixtures 


By WALLACE A. SAWDON 


Pacific Coast and Foreign Editor 


quently encountered, the drilling is 
done with mud control and mud 
weights of 130 lb. per cu. ft. are not 
uncommon. There is a possibility, 
however, that the weight of the mud 
being used in such operations could 
be reduced to some extent if proper 
and consistent attention were paid to 
the other properties of the fluid. A re- 































duction in weight would aid consider- 
ably in the cementing procedure and 
as surface control equipment is used 
on these high-pressure wells, any 
emergency can be met. A continued 
study of this problem may result in 
facilitated drilling practice and even 
in better production from some of the 
productive zones. 








Although of great importance in 
drilling through high-pressure forma- 
tions, weight is not the only mud 
characteristic to be considered and 
even the effectiveness of the weight 
itself may be influenced by other 
properties of the drilling fluid. The 
primary function of the fluid is to 
remove the cuttings from the well 
and to do this it must hold the cut- 
tings in suspension and prevent their 
settling when circulation is stopped. 
Yet fine, inert matter such as sand 
that will pass through a vibrating 
screen must be settled-out. The im- 
portance of wall-building qualities 
that cause a thin filter cake to form 
on porus formations and prevent loss 
of water has become generally rec- 
ognized, as has also the fact that wall- 
building qualities are frequently indi- 
cative of the general condition of the 
fluid. All these qualities, except 
weight but including lubrication, are 
dependent on the colloidal content of 
the mud and its thixotropic proper- 
ties. The ideal mud cannot, of course, 
be realized for every well or even for 
the entire drilling of many wells. Cer- 
tain qualities of the drilling fluid must 
necessarily be of greater importance 
under some drilling conditions and 
others under different conditions. 


The important factor in mud con- 
trol is in getting a mix that will have 
the best characteristics for the exist- 
ing requirements, keeping it in proper 
condition and providing it with dif- 
ferent qualities to meet any changing 
subsurface conditions as they are en- 
countered during drilling. Data on 
which to base the control are obtained 
by frequent, periodic tests; the con- 
ditioning is done by physical, mechan- 
ical, or chemical means, or a combina- 
tion of these. Beginning with tests on 
the basic clay from which the drilling 
fluid is to be compounded, the mix- 
ture can be made to provide to the 
greatest extent possible the necessary 
properties from the start. In many 
countries a good native base clay is 
not available and the use of admix- 
tures may be of considerable impor- 
nce. 

The mud derived from the forma- 
tions in the hole during drilling will 
often be the means of obtaining a sat- 
isfactory drilling fluid; at other times 
it may be detrimental to the mix. 
Although this formation mud may 
provide the necessary colloidal content 
lacking in the basic clay available it 
will not always supply the weight re- 
quired and can never be relied upon 
without the addition of weight mate- 
rial when high pressure is encountered. 
In some fields in the United States the 
basic mud fluid does not have to be 
changed during the entire drilling of 
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the well; but its weight, colloidal con- 
tent, or viscosity may have to be 
altered considerably before the bottom 
is reached. 


Colloidal Properties 

All characteristics of a drilling mud 
are more or less related to the colloidal 
content of the fluid. Even the heavy, 
inert material introduced to provide 
weight depends on colloids to hold it 
in suspension; and the gas entrapped 
in the mud, which reduces its weight, 
is held by colloidal action. Condition- 
ing of the drilling fluid is thus ob- 
tained by the increase or reduction of 
colloidal concentration, by defloccula- 
tion of colloids, or by control of col- 
loidal action. It is the presence of col- 
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This new electrical device placed in 

the mud stream gives a continuous in- 

dication of the weight of the mud 

fluid. The indicator may be set at the 

mud ditch (top), or at the driller's po- 

sition (below), some operations using 
it at both places 











loids in the drilling mud that main- 
tains the cuttings in suspension and 
provides thixotropy. This property 
causes the fluid to gel when not in 
motion and to return to a liquid state 
when agitated. The transformation 
from gel to liquid and from liquid to 
gel can be repeated so long as thixo- 
tropy maintains. 

Thixotropy is measured by the dif- 
ference in gel strength at the cessa- 
tion of agitation and at the end of a 
period of quiescence. The shear or gel 
strength is now being measured in 
some American operations by a shear- 
ometer in lb. per 100 sq. ft. In other 
cases the gel strength is determined 
by means of a Stormer viscosimeter. 
Although an increase in viscosity 
usually accompanies an increase in 
thixotropy, the viscosity does not spe- 
cifically indicate the thixotropic con- 
ditions. A high viscosity may result 
from a high concentration of inert 
matter and not from the colloidal 
content of the mud fluid. 

Viscosity is an important factor and 
should be given consistent attention in 
mud control; but in cases where there 
is doubt as to its cause other tests 
should be made. Treatment of a mud 
to reduce viscosity by reduction of 
colloidal concentration may result in 
a worse fluid if the viscosity has been 
increased by inert material when the 
mud itself is deficient in colloids. Vis- 
cosity tests are usually made with the 
Marsh funnel but the Stormer viscosi- 
meter is coming into greater use for 
viscosity determination. 

On the colloidal concentration also 
depends the thickness of mud sheath 
and rate of water loss. The filter cake 
deposited on the wall of the hole is 
produced by the minute colloidal 
solids collecting on the face of a por- 
ous formation when the water has 
been pressed frem the fluid. A high- 
ly colloidal mud will quickly deposit 
an effective cake that will reduce fur- 
ther passage of water through it to a 
negligible amount. Inasmuch as the 
thickness of the filter cake depends on 
how rapidly the solids build the nearly 
impervious sheath on the wall of the 
hole, a good mud will form a water 
seal on a pervious formation before 
the cake becomes very thick and will 
thus reduce water loss to a minimum 
in the shortest possible time. 

A mud may form a thick cake on 
the wall of the hole and yet not pre- 
vent water loss because of high con- 
tent of inert solids and deficiency in 
colloids. The cake thickness is in- 
creased either by the deficiency of col- 
loids, by the presence of non-colloidal 
material, or by a combination of both. 
This may be caused during drilling by 
picking up sand or other inert mate- 
rial from the formations; and as the 
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With the Merco Concentrator, weighted mud can be con- 
stantly controlled and maintained at the desired predeter- 
mined consistency and weight, without needless loss of 
costly weighting material. Valuable weighted mud can like- 
wise be economically recovered for re-use from waste 
sumps after drilling operations have been terminated. This 
is accomplished by decanting a major portion of the mud 
and concentrating the weighting material in the remainder. 
Any oil, gas or salt water is thereby eliminated and dis- 
carded. By this cost-saving method—weighting material 
can be conserved and used over and over again. Actual 
operating figures show a 90°/, recovery of weighting mate- 


rial concentrated at 120-130 Ibs./cu. ft. 
TYPE 


MERCO «: 


CONCENTRATOR 


MERCO CENTRIFUGAL COMPANY 
Division C, 343 Sansome Street, San Francisco, Calif. Export Office, 
Merco Centrifugal Company 74 Trinity Place, New York City, N. Y. 

T. L. Putnam, Manager 


TRUE ECONOMY STARTS WITH MERCO'S SAVINGS 
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yw RECOVER Weighted Mud 
x MAINTAIN Mud Weight 
x CONTROL Mud Viscosity 
% SAVE Weighting Material 


WITH THE 


TE RCO woe a2. 


CONCENTRATOR 


In addition to maintaining the desired 
mud weight and viscosity, the Merco 
Concentrator can be employed to in- 
crease mud weight without the waste- 
ful addition of weighting material. 


WRITE TODAY! 
FOR FULL DETAILS 





Merco Centrifugal Company, 
Department C, 

343 Sansome Street, 

San Francisco, Calif. 


Please send, without obligation, full par- 
ticulars concerning Merco Type A-24 Con- 
centrator. 


Name 
Address 
City State 
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wall-building quality of the mud is 
one of the important properties of a 
satisfactory drilling fluid, tests for it 
should be made periodically. 

The practice extensively followed in 
many fields is to use a filter press de- 
signed for field service. A pressure of 
100 Ib. per sq. in. is applied to a sam- 
ple of 600 cc. of the mud fluid. At 
this pressure the cake thickness is de- 
termined to the nearest 1/32 in. and 
the water loss measured in cc. for a 
30-min. run. The temperature of the 
mud before the test is made is used as 
the temperature of the run. 


There is a relationship between the 
thixotropic and wall-building qualities 
of the mud but it is only by testing 
that actual effectiveness of each can 
be definitely known. Both are depend- 
ent on colloidal concentration and this 
concentration is likely to be changed 
during drilling. Some formations pen- 
etrated will rob the fluid of colloids 
and necessitate additions to keep the 
mud in proper condition. Other for- 
mations, such as those with bentonitic 
inclusions, will add colloids to the 
mud as it is being circulated and will 
make a reduction of colloids necessary. 
The colloidal content is usually in- 
creased by the addition of a prepared 
bentonite and is generally reduced by 
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thinning the mud fluid. 

High temperatures affect the mud 
fluid and tests for viscosity, gel 
strength, and wall-building properties 
should be made at the operating tem- 
perature. High temperatures increase 
water loss with any mud but, al- 
though the amount and rate of loss 
vary widely with different muds, those 
with strong thixotropic qualities form 
a thinner cake and allow a consider- 
ably lower water loss than muds with 
even moderately strong thixotropy. 
The viscosity nearly always decreases 
with an increase of temperature to a 
certain point but then starts to in- 
crease. 

Some pressure is necessary to force 
the water from the mud and into the 
formation in order to form the filter 
cake. There is a difference in the wall- 
building qualities of different muds 
under increasing pressure and the most 
effective from a wall-building stand- 
point is probably a fluid made entirely 
of prepared bentonite and water. Such 
a fluid has been found to show no ap- 
preciable change in cake thickness or 
water loss after reaching a pressure of 
approximately 100 Ib. per sq. in. Al- 
though the effect of pressure will 
probably continue in varying degrees 
with nearly all muds under pressure 
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higher than 100 Ib., this pressure is 
generally used in field tests and will 
give results that are indicative of the 
wall-building qualities of the mud. 

The thixotropic, gel strength, vis- 
cosity, gas-absorption, and corrosive 
prorerties are closely related to the 
hydrogen-ion concentration or pH 
value of the mud fluid and tests for 
this property will provide the means 
of detecting changes in the alkalinity 
or acidity of the fluid. These tests are 
made either by the colorimetric or 
electrometric method; and although 
the equipment for the tests is used 
principally in the field laboratary, it 
may be carried from well to well. A 
mud with low pH value is on the acid 
side and may have a corrosive effect 
on metal; one with high pH may be 
flccculated. That which is flocculated 
is often treated with chemicals to 
bring it back to condition. 


Chemical Treatment 


Chemical treatment of mud fluid is 
used to keep the colloids functioning. 
It controls colloidal action in the fluid 
and makes it more effective after the 
colloids have become flocculated. 
Chemical treatment does not increase 
or decrease the colloidal content of the 
mud; a mud deficient in colloids needs 
their addition and one too highly col- 
loidal must be thinned to reduce col- 
loidal concentration whether chemical 
treatment is used or not. 

A great variety of chemicals is now 
being used as deflocculants. Of these, 
two of the complex phosphates (tetra- 
sodium pyrophosphate and sodium 
tetra-phosphate) have come into 
rather extensive use. The pyrophos- 
phate is highly alkaline and is more 
stable in hot muds than other com- 
plex phosphates. This chemical is used 
to deflocculate the mud and allows 
the hole to make fluid. By defloccula- 
tion the wall-building qualities are re* 
stored and the viscosity more easily 
controlled. The salts from the forma- 
tion that cause flocculation are re- 
dispersed, and the inert solids picked- 
up during drilling are separated. If an 
excessive amount of chemical is used, 
however, the accumulative effect may 
be detrimental and high alkalinity 
may have to be reduced. The propor- 
tion for use will obviously vary under 
different conditions but the amount 
being used in some deep wells in Cali- 
fornia has been about 1 Ib. per ft. of 
depth. 

The tetra-phosphate is not as alka- 
line as the pyrophosphate and exces- 
sive use is not as harmful to the mud. 
It has been found effective with muds 
that have been previously treated and 
with mud that has been contaminated 
with salt. 

Tannic acid—quebracho or chest- 
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Brick mud pit and ditch used in a drilling operation in Marau Basin, Brazil, 
by Solipema Petroleum, Ltd. 
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nut extract—has been extensively 
used as a thinner and to a limited ex- 
tent as a deflocculatirfg agent. It is 
generally applied: as a sodium tannate 
made by neutralizing tannic acid with 
sodium hydroxide. Under certain con- 
ditions this chemical will not only 
thin the fluid but will help in stabi- 
lizing the colloidal content of the 
mud. 

In applying chemical treatment to 
the drilling fluid as great an under- 
standing as possible of colloidal chem- 
istry should be gained in order to 
make the most intelligent use of the 
chemicals employed. An excess of 
chemical treatment not only increases 
the cost of operation but may result 
in damage to the mud stream. When 
drilling a formation that contributes 
fine, inert material to the circulating 
fluid, the use of chemicals will not 
prevent increase of the solid content. 
After treatment the mud may still 
remain at least partly flocculated; and 
although the fluid will not respond to 
further treatment it will still contain 
a high percentage of solids. The vis- 
cosity, caused by the high percentage 
of solids by volume and not by weight, 
becomes excessive and cannot be re- 
duced except by dilution, which will 
necessitate addition of more weight 
material and sometimes more colloids. 


Weight Control 


The necessity for adding weight 
material to a drilling mud in order to 
overcome formation pressure is gen- 
erally recognized. The weight mate- 
rial now widely used in American op- 
erations is prepared either from bary- 
tes or from an amorphous iron oxide. 
Either of these materials will meet any 
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weight requirement in present-day 
drilling. In most cases they are mixed 
with sufficient colloidal material to in- 
sure their suspension in the circulat- 
ing fluid; but when the mud in serv- 
ice has a high colloidal concentration 
the heavy inert solids alone are em- 
ployed. 

The pressure exerted by a column 
of mud of any given weight for 
depths to 20,000 ft. is shown by the 
curves in Fig. 1. Periodic tests will 
provide the means of knowing just 
what pressure is exerted by a static 
cclumn of mud at any depth. 

Testing for mud weight is done 
with the mud balance, hydrometer, 
or bucket-and-spring balance but the 
tendency is toward a more universal 
use of the mud balance. This device 
is usually graduated in “lb. per cu. 
ft.” and in the A.P.I. density scale of 
“Ib. per sq. in. per 100 ft. of depth”; 
but any desired scale can be used. An 
electrical instrument for continuous 
indication of mud weight has recently 
been introduced and by its use the 
weight of the fluid as it returns from 
the well can be read at any time. 

Control of weight often requires a 
thinning of the mud fluid and this is 
usually done by the addition of water. 
Before thinning, tests should be made 
to make sure that the addition of 
water will not impair the other neces- 
sary properties of the mud and to de- 
termine whether other treatment such 
as the additicn of colloidal material, 
removal of inert solids, or defloccula- 
ticn is also necessary. 


Gas-cut mud is a frequent cause of 
trouble and unfortunately occurs 
when a light mud is most dangerous. 
Vibrating screens, of which two are 


usually in service on deep wells, aid 
materially in releasing gas from the 
mud fluid as well as removing solid 
matter. When gas is in any quantity 
cr is difficult to release, some form of 
degas er becomes advantageous. There 
are many types of degassers ranging 
frcm simple inclined baffle troughs 
with steps over which the gasified 
mud flows by gravity, to cylindrical 
tanks in which nozzles and baffles are 
used and in which a vacuum is some- 
times carried. 


Conclusion 


Due to such a variety of conditions 
in the many fields throughout the 
world it is impossible to signify any 
“must” procedure for mud control. 
Complete testing and conditioning is 
net always possible but there are cer- 
tain qualities of the mud that should 
be given greatest consideration after 
evaluating the importance of the dif- 
ferent properties. Even the transporta- 
ticn of the basic clay, the mixing, and 
cther factors are often serious prob- 
lems in remote districts and indigen- 
cus labor is often used in a manner 
that seems strange to operators work- 
ing under more favorable conditions. 

In many cases the weight of the 
mud is of primary importance and its 
centrol imperative. In controlling the 
weight it must not be forgotten that 
cther qualities in the mud may have 
a definite bearing on the weight to 
mike it effective. Greater weight than 
really necessary is probably used in 
many instances when a mud of less 
weight could be employed to advan- 
tage provided the other properties of 
the mud were properly maintained. 

The viscosity and wall-building 
properties should be controlled and 
although they are not always an exact 
measure of thixotropy they usually 
are indicative of the thixotropic con- 
dition of the fluid. 

In addition to other tests mentioned, 
the sand content should sometimes be 
determined. The elutriation method 
wth constant head is generally used 
and the sand content reported in per- 
cent by volume of approximately 200- 
mesh sand. To assist in the chemical 
treatment, especially in deep wells, 
the salt content of the fluid is some- 
times determined. The tests for this 
purpose are made in the laboratory by 
titration with silver nitrate and the 
salt content is given in grains per 
gallon. 

Field testing equipment for the pe- 
riodic tests is now available in a form 
ccnvenient for handling one or a num- 
ber of wells. The addition of admix- 
tures and chemical is an operating 
procedure and one that must be de- 
veloped to meet the conditions en- 
countered. 
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NEW ‘OILWELL’ 
FOR FASTER, SAFER, 


“OILWELL” NO. 64 UNIVERSAL HOISTING UNIT 


a compact and portable four-speed hoist of unitized construction, providing ease of 
operation combined with utmost efficiency and dependability. 

















Recommended Max. Drilling Depth with 44°° Drill Pipe... ee cee (feet) 5,000 
Drum: Spool Diameter... re aed cel os ah oe Eta (inches ) 16 
Width between Flanges 0 ee =: (inches 263 





Brake Rims, Diameter by Face Width... inches) 46 x 78 























a0 0 ce can cava isieanblassawisumibeeimeusteeterts mae . (feet 24 
Height, Over-all secs tach peice decease cae (feet 6: 
Width, Over-all without Catheads feet 





Weight, Complete for Internal-Combustion Engine Drive with Engine Sub-base 
but less Engine and V-belts (pounds) 21,570 





“OILWELL” NO. CT-1715 ROTARY DRILLING UNIT 


an internal-combustion engine, direct-connected rotary drive with hydraulic torque 
converter, providing the smooth and flexible power-tlow of a steam-driven rotary drilling 
unit. The drive responds through simply changing the engine throttle setting, which is 
regulated by a convenient remote control at the driller’s position. There are no other 
controls and no clutches. 


Speed Ratios: ‘‘Oilwell’’ 173-inch Oilbath Rotary. 2... we 3:53: 1 
Gear Box (Speed Increaser) oo. 1: 1.44 

Weight: Complete with 138 horsepower Engine... em | 
Complete with 193 horsepower Engine ise Ae -.osee 46,500 Ibs. 
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| ROTARY EQUIPMENT 
MORE ECONOMICAL DRILLING 





“OULWELL” 
SUPER SWIVEL 





“OILWELL” SUPER SWIVEL 


. designed for the requirements of tomor- 
row, providing an extra factor of safety for 
the highest speeds and greatest depths of 
today. 


Dead-load Capacity =........................ (tons) 400 

Maximum Recommended Drilling Depths 

with 43°°- 18 & Drill Pipe: 100 rpm. (feet) 17,000 
200 r.p.m. (feet) 14,000 
400 rpm. (feet) 11,000 








Fully Streamlined Fluid Passage, Diameter inches) 4 
Body, A.P.1. Left-hand Tool-joint Threads (inches 13 
Wash Pipe, faced Inside and Outside DI-HARD 





Weight, Complete less Hose Connection (pounds) 4,800 


WILSON-SNYDER NO. 18-P 
POWER SLUSH PUMP 








“OILWELL” 21-INCH SUPER-SPEED ROTARY 


. designed, constructed and tested for 1,000 r.p.m. operation 





Fully heat-treated, 
spiral-bevel gearing with surface-hardened pinion. Self-centering, angle-contact main 
bearing with high-precision balls of large diameter and surface-hardened, heat-treated 
and ground, alloy-steel races. Positive forced-feed and circulating-oilbath lubrication 







Rated Supportable Dead-load Capacity (tons 300 
Maximum Recommended Drilling Depth (feet 17,000 
Gear Ratio 2.61: 1 
Weight, Complete less Drive Bushing pounds 9,624 















“OILWELL” NO. 14P-HD AND 
WILSON-SNYDER NO. 18-P POWER SLUSH PUMPS 


sturdier power pumps for the more severe drilling requirements. Both pumps are 
built for efficient and reliable performance over a wide range of operating conditions 






















No. 14P-HD = No. 18-P 


Maximum Liner Size by Stroke... (Inches) A’ 4 14 734 x 18°’ 

Hydraulic Test Pressure, Discharge................ (Lbs. $q. In. 4,000 4,000 

Maximum Working Pressure...0..0.. (Lbs. Sq. In.) 2,500 2,500 

Working Pressure with Full-size Liners (Lbs. Sq. In. 7165 765 ‘ 
Maximum Recommended Speed... (R.P.M. 60 55 *\ 
Theoretical Dispiacement at Max. Speed... 6.P.M. 570 673 <. 
Maximum Brake Horsepower Input (ALP. 300 350 i 
Weight with Short Skids eccesseeeserese-( POUNES 22,000 28,700 oF i 


OIL WELL SUPPLY COMPANY 























FIELD OPERATING DATA — VENEZUELA 





Size derricks 


Size drawworks 


Standby drawworks 


Drilling line 


No. of drilling lines strung 


Prime mover 


Boilers 
Horsepower per b iler 
Wor'ing press ‘re 

Water s ipply 
Treatment 

Average weight on bit 


Average rotary table speed 


Size drill pipe 


Average service life 


Size tool jomts 


Average service life 


Drill ecllar 


Rotary bits... 


Average footage per bit 


Mud pumps 


Size 


Average working pressure 


Drilling mud 





tigs in operaticn, July 1, 1940 


Northern Fields 


(Ambresia, La 


R od Pest Tia Juana Lagunillas Quiriquire 
sa, anc a 

Penitez 

lr tary 1 rc tary none none 


122 ft. x 24 ft. | 122 ft. x 24 ft. | 122 ft. x 24 ft. 


3-shaft, 4-speed|3-shaft, 4-speed/3-shaft, 4-speed 


9-in. drum shaft! 9-in. drum shaft /9-in. drum shaft 3-speed 


7\-in. line and/7'%-in. line and|7%-in. line and 


jack shaft jack shaft jack shaft 


nh ne none none ncne 


lin. 6x19 | 1%in. 6x19 | 1%-in. 6x19 l-in. 


12x12horizsntal 12x12hcrizontal | 12x12herizcntal 12x12 horizontal | 12x12 horizontal | 12x12 horizontal | 12x12 horizontal |12x12 horizontal |12x12hcrizontal 


twin steam twin steam twin steam 


3to4 3to4 3to4 3 


125 125 125 


.. 300 1b. persq. in. 3001b. per sq. in | 3001b. per sq. in. 


Plentiful Plentiful Plentiful Plentiful 


none none none ncene 


2 to 4 tons 2 to 4 tons 2 to 4 tons 3% tons 


150 r.p.m. 150 r.p.m. 150 r.p.m. 110 r.p.m. 


5°\¢-in. FH or | 5%e-in. FH or 
41¢-in. EU-IF | 414-in. EU-IF 


5*y-in. FH or 
4\4-in. EU-IF 


60 wells 60 wells 60 wells 25 wells 


same as drill same as drill same as drill 


pipe above pipe above pipe above 


60 wells 60 wells 60 wells 25 wells 


28 ft. 5° ye-in. 
2725 |b. 

71 Ib./ft. 

20 ft. 4Y-in. | 


569 Ib. 


20 ft. 4%%-in. 


569 Ib. 


20 ft. 4¥-in. 
569 lb. 


> 


122 ft. x 24 ft. 


5~-in. shaft, 


rcller bearing 


twin steam 


same as drill 


pipe above 


4-wing drag bits|4-wing drag bits|4-wing drag bits rock bits 
] 


750 ft. 750 ft. 750 ft. 450 ft. 
| 
two two two two 
20-in. 20-in. 20-in. 14x744x18 
| 
500 lb. 500 lb. | 500 Ib. 900 |b. 


per sq. in. per sq. in. per sq. in. per sq. in. 


Specially Specially Specially 


treated treated treated 


Jusepin Cumarebo 


6 rotary nene 


129 ft. x 24 ft. 


7)4-in. drum 
shaft, 3-speed 


3-speed 


none none 
1-in. l-in. 
6 6 


twin steam twin steam 


3 3 
125 125 
Plentiful Plentiful 
none nene 


43 5 tons 
| i 


6} 9 tons 


90 r.p.m. 100 r.p.m. 


20 wells 30 wells 


| same as drill | same as drill 


pipe above pipe above 


20 wells 30 wells 


5%-in. O.D. 3 of 534-in. O.D.|/Cne 534-in.O.D. 
30-ft. lengtn 


30-ft. length | 30-ft. length 


71 Ib./ft. 71 tb./ft. 
rock bits wee sine 
a. aa an. 
two two 
- “ee am , ; 4x18 
-—_——_| —_ 
1000 Ib. | 800 Ib. 


persq.in. | per sq. in. 


Chemicals used 
to reduce 


| viscosity | 


122 ft. x 24 ft. 


5\<-in. shaft, 


roller bearing 


Pedernales 


none 


129 ft. x 24 ft. 


7\-in. shaft, 
3-speed 


rcher bearing 


none 


twin steam 


Plentiful 


none 


4 tons 


90 r.p.m. 


20 wells 


same as drill 


pipe above 


20 wells 


534-in. O.D. 
30-ft. length 
71 Ib./ft. 


rock bits 
300 ft. 


two 


14x714x18 


1000 Ib. 
per sq. in. 


Temblador 


none 


122 ft. x 24 ft. 


7-in. shaft, 


3-speed 


roller bearing 


none 


1-in. 


twin steam 


Plentiful 


none 


5 tons 


100 r.p.m. 


20 wells 


same as drill 


4\o-in. API-FH/4'-in. API-PH/41.in. API-FH|4'-in. API-FH)4!4-in. API-FH 4"-in. API-FH | 


pipe above 


20 wells 


534-in. O.D. 
30-ft. length 
71 Ib. /ft. 


rock bits 


600 ft. 


two 


14x714x18 


900 Ib. 


per sq. in. 





San Joaquin 


6 rotary 
136 ft. x 26 ft. 


9-in. shaft, 
4-speed 


rcller bearing 


none 
1\%-in. 


i 


twin steam 4 


Plentiful 


none 


314 tons 


90 r.p.m. 


75,000 ft. 
same as drill 
pipe above 


75,000 ft. 


3 ot 65¢-in. O.D 
30-ft. length 
97 lb./ft. 


rock bits 


75 ft. 
two | 


one 20-in. | 

| ' 
; one 18-in. | 
| 

| 


| 1300 Ib. 
per sq. in. 
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Need Expert Help in 
















21 Analyses to 
choose from: 





Here is the widest available selection 
of refinery tube analyses. From this 
group National’s “Complete Tube 
Service” is equipped to help you select 
the one which will give you most eco- 
nomical performance in any applica- 
tion. 


LOW CARBON 

LOW CARBON, 3 MOLY. 
13g SIL., 3s MOLY. 

LOW CARBON, 1 MOLY. 
1% CR., 3s MOLY. 

1% CR., % MOLY. (Bain Alloy) 
2 CR., 6 MOLY. 

2 CR., 5 MOLY., 134 SIL. 
236 CR., 95 MOLY., % SIL. 
2% CR., 1 MOLY. 

3 CR., 36 MOLY., 14% SIL. 

3 CR., 1 MOLY. 

5 CR., +5 MOLY. 

5 CR., 35 MOLY., 135 SIL. 

5 CR., 3g MOLY., TITANIUM 
5 CR., 34 MOLY., COLUMBIUM 
8 CR., 1 MOLY. 

18-8 

18-8, TITANIUM 

18-8, COLUMBIUM 

25 CR., 20 NICKEL 


FOR STILL TUBES 
CONDENSER TUBES 
HEAT EXCHANGER TUBES 
REFINERY PIPING 


















--- CALL FOR NATIONAL’S 


Complete libe Seu” 


ANY refinery engineers have solved the problem of tube selection by 


doing just that. For National’s “Complete Tube Service,” represented by 
specialists, brings to you the most complete collection of refinery tube data. 

Hundreds of laboratory tests and records of performance in practically every 
type of refinery service are combined to give you the facts you need for intelli- 
gent selection of still tubes, condenser tubes, heat-exchanger tubes, and general 
refinery piping. 

How much longer will tube A last than tube B? How much can you afford 
to pay for extra tube life? What is the most economical wall thickness? These 
and dozens of other essential questions need no longer be answered on pure 
speculation. The “Complete Tube Service” provides an engineering approach 
to this complex job—the surest, safest way to make certain that you will get 
full value of performance out of every dollar you invest in refinery tubes. 

Call in the specialist from National Tube, give him complete facts on your 
operation, and begin now to use this valuable “Complete Tube Service.” 


NATIONAL TUBE COMPANY 


PITTSBURGH, PA. 


Uss 
. Columbia Steel Company, San Francisco, Pacific Coast Distributors + United States Steel Export Company, New York 




















FIELD OPERATING DATA — VENEZUELA (Continued) 





Average weight 


Average viscosity 


Deviation limitation 


Test interval 


Mechanical coring 


Well-logging 


A verage time to complete well 


Average Casing program 


Liner or screen 


Acid treatment 


Gravel-packing 


Size of shct 


Flowing wells 


Average flowing life 


Northern Fields 
(Ambrosia, La Tia Juana 
Rosa,and Punta 


Benitez 
85-90 Ib. ‘eu. ft. 

35-40 sec. | 35-40 sec. 
Marsh funnel | Marsh funnel 
Average less Average less 


than 5 deg. } 


than 5 deg. 


wire line wire line 


Schlumberger | Schlumberger 


Halliburton 


Jeep” 


Halliburten 
“Jeep” 


15 days 15 days 


‘ombinaticn oil 


assembly) set | assembly) set 


through sand | through sand 
16-in. 55 Ib. 16-in. 55 Ib. 
120 ft. 60 ft. 
1134-in. 47 Ib. 

750 ft. 400 ft. 


or 


250 ft. 


65¢-in. 24 Ib. 


2900 ft. 


854-in. 36 Ib. 
2700 ft. 
or 
65¢-in. 24 Ib 


3400 ft. 








|Shop-perforated 65¢-in. 28 Ib. 


| 65¢-in. 28 Ib. 125 ft. 


‘cmbination oil 


string (full-hole|string (full-hcle 


133¢-1n. 48 lb. 


113 -in. 47 Ib. 


Lagunillas 


85-90 Ib. cu. ft./85-90 Ib. cu. ft 


35-40 sec. 


Marsh funnel 


Average less 


than 5 deg. 


wire line 


Halliburton 


Jeep” 


15 days 


Yombination oil 
string (full-hcle 
assembly) set 


through sand 


16-in. 55 |b. 


60 ft. 


1134-in. 47 lb. 
250 ft. 
or 
133-in. 47 Ib. 


400 ft. 


65¢-in. 24 Ib. 


4000 ft. 





| 65¢-in. 28 Ib. 


225 ft. 


per ft 


none 
none 


nene 


100 ft. | 
}250 V¢-in. heles} cr 
| 5 ‘ 
per ft. | 85¢-in. 43 Ib. | 
} 250 ft. 
324 holes per ft. 
(%-in.) 
none none 
none none 
none none 
157 146 


3 to 5 years 3 to 5 years 


106 


3 to 5 years 


Quiriquire 


12 0 lb. gal 


52 sec. 


Marsh funnel 


500 ft. 


ecnventional 


Schlumberger | 





250 holes per ft.|250 \-in. holes 


Schlumberger | Schlumberger 


29 days 


133{-in 54.5 Ib. 
400 ft. 


854-in. 32 Ib. 


| 
| 
| 
2700 ft. | 


4%{-in. 16 lb. 


375 ft. 


none 
none 
none 


145 


indefinite 


Jusepin 


13.0 |b. /gal. 


60 sec. 


Marsh funnel 


1000 ft. 


conventicnal 


Halliburtcn 


Jeep” 


40 days 


95¢-in. 36 Ib. 
900 ft. 


5'~-in. 15 lb. 
4400 ft. 


none 


none 


none 


44 


indefinite 


| 


| 


| conventicnal 


| 





Cumarebo 


12 5 lb. /gal. 


48 


Marsh funnel | 





sec. 


100 ft. 


Schlumberger 


32 


1134-in. 54 Ib. 


days 


400 ft. 


65¢-in. 20 Ib. 


1500 ft. 





Pedernales 


13 Ib. /gal. 


| 58 sec. 


500 ft. 


conventional 


Schlumberger 


140 days 





1854-in. 78 lb. 
200 ft. 

133%-in. 61 Ib. 
1000 ft 





| 
954-in. 48 Ib. 
4800 ft. 
- 
434-in. 16 lb. | 484-in. 16 Ib. 
125 ft. 500 ft. 
| 
| 
| 
none } none 
none | none 
an i 
none none 
42 
indefinite indefinite 


Temblador 


12 lb./gal. 


48 sec. 


Marsh funnel | Marsh funnel 


500 ft. 


| ecnventicnal 





Schlumberger 


Halliburton 
“Jeep” 


31 days 


9%¢-in. 40 Ib. 
1200 ft. 

7-in. 22 lb. 
4300 ft. 


none 


none 


none 


62 


indefinite 


San Joaquio 


| 


| 
11.5 Ib. /gal. 


| 
| 55 sec. 


Marsh funnel 


100 fr. 
wire line and 
conventional 


Schlumberger 


Halliburton 
Jeep’ 


120 days 


13%%-in. 54 lb. 
150 ft. 


95¢-in. 47 Ib. 
1500 ft. 


5\-in. 20 lb. 
6500 ft 





indefinite 
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FIELD OPERATING DATA — VENEZUELA 


(Continued) 








Gas-lift-wells 


Average gas-lift life 


Pumping wells 


Average depth of wells 


Average gas-oil ratio. 


Average well pressure 


Casing 


Tubing 


Central pumping powers 
Average wells per power 


Average depth of wells 


Pressure maintenance 


Recycling 
Secondary recovery methods 
Character of producing forma- 


tions 


Oil and gas separation 


Servicing wells 


Remarks 


lake; all equip-jlake; all cup fae all equip- 


| 
| Average depth|Average depth 
jof water is 60 ft.| of water is 60 ft.|of water is 60 ft. 


Northern Fields 


(Ambrosia, La Tia Juana Lagunillas 
Rosa, and Punta 
Benitez) 
16 19 79 


3 to 5 years 3 to 5 years 3 to 5 years 


130 1 198 


2000 ft. 
3000 ft. 


2550 ft. 
3450 ft. 


3300 ft. 
5200 ft. 


1050 cu. ft./bbl.|536 cu. ft./bbl./389 cu. ft. 


125 |b. 245 |b. 140 lb. 
per sq. in. per sq. in. per sq. in. 

none none none 

nene none none | 
} 
| 
| 
| 
} 
| 

none none none 

nene nene none 
' 

sand sand sand 


single-stage single-stage single-stage 


Portable Portable Portable 
equipment equipment equipment 
used used used 


| 
All wells are in| All wells are in| All wells are in| 
ment for doling weet for drilling| ment for driling 
and servicingjand servicingland servicing 
wells is mount-|wells is mount-|wells is mount- 
ed on barges./ed on barges.|ed on barges. 


Average depth 








Quiriquire Jusepin Cumarebo 
2 sae : 
indefinite 7 atitiite 
37 none : 15 
2630 ft. on 4 * = n 

3260 ft. 1650 ft. 


bbl.'455 cu. ft./bbl./884 cu. ft./bbl./546 cu. ft./bbl./692 cu. ft./bbl./258 eu. ft./bbl. 


410 lb. 1140 tb. 325 lb. 


per sq. in. per sq. in. per sq. in. 


170 lb. 620 Ib. 185 lb. 


per sq. in. per sq. in. per sq. in. 


none none 1 
5 
1400 ft. 
Pressure nene Both gas and 
maintenance | condensate 
program in injected 
operation 
none 
Repressuring none Repressuring 
sand sand sand 
single-stage single-stage single-stage 
Stationary pro-| none Portable 
duction derricks equipment 
and portable | used 
: i 
pulling units | 
—— = ‘ 
| 
| 
| 
| Total of 46 wells 


Discovery wellldrilled as of 
July 1, 1940, in 
field. Average 


Discovery well 
brought in al 
1, 1928. 
Total of 296 


wells in field. 


completed April 
15, 1931. Total 
of 118 wells in 


June, 
gravity of crude 
produced is ap-ifield. Average 
Gravity of crude|proximately 
32.7 deg. A.P.I. 
Discovery well 
completed Octo- 


ber 11, 1938. 


is approximate- 
ly 1y.0 deg. 
AP.I. 


production is 
approximately 
48.5 deg. A.P.I. 








gravity of crude 


Pedernales Temblador San Joaquin 
none none none 
} 
none none none 
| i | gore 
5910 ft. 4077 ft. 6557 ft. 


8975 ft. 


2300 cu. ft./bbt. 


1320 lb. 


per sq. in. 


790 Ib. 


per sq. in. 


1960 b. 


per sq. in. 


425 |b. 


840 Ib. 1440 lb. 
per sq. in. per sq. in. per sq. in. 
none none none 
none none none 
nene none none 
nene none nene 
sand snad sand 


single-stage single-stage (single-stage and 


multiple stage 
none 


none none 


| 


|Discovery well |Discovery well 
compleced 
August 11, 1935. 
Total of 19 wells 
drilled to date 


in field. Gravity 


Discovery welllcompleted 
was completed|March 4, 1939. 
|Total of 8 wells 
1936. Total ofjcompleted in 
90 wells drilled|field as of July 
to date in field.|1, 1940. Aver- 


Average gravitv|age gravity of 





September 21, 





| 


of the crude pro- 





duced is approx- 
imately 213 
deg. A. P. I. 
Crude has high 


sulphur content. 


of crude pro-|crude produced 

duced is approx-|is approximate- 

imately 22.4| ly 41.5 deg. 
deg. A.P.I. A.P.I. 
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CEMENTING PACKER 
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peeradaeaeneceeeeereeee 
peaeaeceaee TELE 


THE TOOL THAT MARES 
OIL WELL CEMENTING A 
CERTAINTY—NOT A GAMBLE! 


... and Brings to the Field a New Sim- 
plified Design, With These Advantages: 


1. Requires no shearing operation to set; en- 
tirely mechanically operated. 

2. Positively cannot be set except at the will 
of the operator; may be washed down. 

3. Made of easily drillable malleable iron. 

1. Serves a 3-fold purpose...a cementing 
packer, a bridging plug, or a testing and 
production packer. 

3. Backed by experienced service men. 


SURE...SAFE...ECONOMICAL 
Thoroughly Field Proved 


Fully descriptive, illustrated literature ... and 
prices... furnished immediately, upon request. 


- © nat © Above: By-pass valve 


closed; Flow Packer 
valve open. 
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Packer set in 
casing. 










N@ curtine AND FISHING TOOL SERVICE VW 





Above, left: By-pass 
valve closed. 


MOST COMPLETE CUTTING AND FISHING TOOL SERVICE IN THE WORLD 


A Division 


HOUSTON OIL FIELD MATERIAL COMPANY 


HOUSTON, TEXAS U.S A 
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CCASIONALLY, even now af- 
O ter these several years, one hears 
or reads someone’s expression of sur- 
prise that gas lift has attained the 
place it now occupies as one of the 
major oil production methods. To one 
who has watched the steady develop- 
ment of gas-lift practice during the 
last 13 or 14 years this attitude is in 
the same category with the classic 
query often facetiously made that con- 
cerns whether the automobile is “here 
to stay or is it a passing fad?” 

Perhaps the “easiest” fault we hu- 
mans have is that of being unduly 
critical. How easy it is to say, in 1940, 
that the gas-lift installations of 1925 
and even later were crude and grossly 
inefhicient. Yet, recalling the reactions 
of oil men of that day as though the 
present improvements in gas lift had 
not been made, it was really ‘“some- 
thin’” to see a well flowing thou- 
sands of bbl. of oil on gas lift when 
previously the only means of produc- 
ing the well after it had ceased its 
natural flow would have been to lift 
the oil mechanically*. There may have 
been a few farsighted engineers who 
recognized the inherent inefficiency be- 
cause, say, 3000 cu. ft. of gas were 
expended to lift a bbl. of oil instead 
of, say, 1000 cu. ft. But to most of 
the production men who installed those 
early open-end tubing jobs, the luxury 
of continuing to recover the large 
daily volumes of oil obtained during 
a well’s flowing life instead of a rela- 
tively few bbl. of oil by mechanical 
lifting overshadowed any very serious 
consideration of the inefficiency in- 
volved. 

Granted that those early gas lifts 
were crude and inefficient, yet instead 
of criticizing the designers of those 
simple installations as being entirely 
devoid of all engineering skill, rather 
let us realize that the gas lifts of that 
day got the job done in the spirit of 

*The term “mechanical 


methods of lifting oil 
the energy of gas. 





refers to accented 
other than those utilizing 
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Engineering Analysis of Well Performance 
Is Modern Basis for Gas-Lift Operation 


Using gas-lift devices now available and increased knowledge 
of flow principles, engineers are obtaining increased efficiencies 


by careful studies of installations 


By H. LEE FLOOD 


Associate Editor 


the times—‘‘get as much oil out in 
the shortest possible time.” Whether 
or not that orgy of producing “with 
the lid off” led us into the later dif- 
ficulties is beside the present point. 
Operators wanted more oil and the 
gas lift helped them get it. 

The purpose of the foregoing re- 
marks is to lay the groundwork for 
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Schematic diagram of an 
intermitter 
(after E. C. Babson) 











the statement that the designers of 
gas-lift equipment have never been 
too far behind the requirements of the 
times. When all that was wanted was 
more and more oil brought to the sur- 
face, gas lift filled the need. When the 
bottom dropped out of the market 
and operators had to begin watching 
every penny of lifting cost; when pro- 
ration became the prevailing rule and 
daily production rates dropped to only 
a few bbl. of oil per day—gas-lift de- 
signers got busy and did a pretty fair 
job of keeping abreast of the chang- 
ing order of the production picture. 
This statement doesn’t disregard the 


mistakes and costly errors that have 
been made. Nor is it intended to con- 
vey the impression that had the re- 
quirements of 1940 prevailed in, say, 
1926, that the many improvements 
made during the last 10 years in 
gas-lift devices could have been evolved 
overnight. Many past mistakes and 
wrong approaches to the problems cre- 
ated disfavor and distrust of gas lift 
that, in some instances, has only in 
recent years been dispelled. 

Of all the devices now available to 
oil production men, gas lift has prob- 
ably stimulated more inventive thought 
and experimentation than any other. 
This is evidenced by the countless de- 
vices that have been patented and 
placed on the market. Of the many. 
only a few have remained. The rela- 
tively few devices and systems now 
available are sound and trustworthy 
not alone because their principles were 
well-founded initially. More important 
has been the constant thought and 
study, the never-ceasing testing and 
re-design that has accompanied the 
development of these present-day gas- 
lift systems to their current status of 
near-perfection. 

Improvements and changes are be- 
ing made constantly in the leading 
gas-lift implements now available. Yet 
it is significant that in recent months 
most of these changes have been in 
materials—a substitution of tool steel 
for castings, the use of alloys to re- 
sist abrasion and wear, or a change 
in design that reduces the cost of pro- 
duction and thus lowers the cost of 
the tool to the user. 

Having perfected devices that are 
sound in design, gas-lift manufactur- 
ers are now recognizing fully that suc- 
cessful application of their equipment 
depends upon intelligent analysis of 
well performance and knowledge of 
the many variables that influence the 
success with which gas-lift may be 
applied to a given well. 

Prospective users of gas-lift equip- 
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ment are constantly pressing the en- 
gineers with gas-lift companies to 
make a performance guarantee, even 
an unofficial estimate, of the results 
that may be expected from a gas-lift 
installation. Unless all the many fac- 
tors that vary from well to well are 
known for a specific case, any estimate 
of performance is guesswork pure and 
simple and no intelligent engineer will 
venture a guess under such circum- 
stances. 


The outstanding trend in recent 
months, then, rather than being a 
change in basic design of gas-lift equip- 
ment, has been to stress the importance 
of intelligent analysis of well perform- 
ance, both before and after a gas-lift 
installation has been made. The im- 
portance of this scientific, or shall we 
say, engineering approach to the prob- 
lem is indicated by the fact that all 
gas-lift manufacturers, without ex- 
ception, now employ capable engineers, 
many of whom have had a thorough 
training in production work, all of 
whom are conversant with the mathe- 
matics and physical laws that govern 
so largely the process of lifting oil by 
utilizing the energy of natural gas. 
Among this group are to be found 
some of the most exacting students 
in the oil industry —men who are 
working every day with gas lift, 
learning more about the peculiarities 
of individual wells, gaining greater 
knowledge of the factors that have the 
greatest influence on gas-lift efficiency. 

The more important basic well char- 
acteristics that influence the design 
and performance of a specific gas-lift 
installation have been listed as fol- 
lows’: (1) reservoir or static pressure; 
(2) productivity index; (3) forma- 
tion gas-oil ratio; (4) percent water; 
(5) depth; (6) size and condition of 
casing, and (7) size and condition of 
liner. Except for static pressure and 
productivity index, these well charac- 
teristics usually can be obtained from 
production records. 

Having utilized all available well 
data in reaching a decision concern- 
ing the type of gas lift to install, the 
number and spacing of valves, if any, 
in the tubing string, etc., the true ap- 
praisal of a given installation must 
await actual operation when the ratio 
of net input gas volume required per 
bbl. of oil may be determined. This 
important index has always served as 
the best single criterion upon which 
to base comparative efficiencies of gas- 
lift installations. The gas-oil ratio of- 
fers a direct gauge to the operator of 
the 2mount of gas required to obtain 





'The Range of Application of Gas-Lift Meth- 
ods’’ by E. C. Babson. A.P.I. Drilling and Pro- 
d~cti-n Practice, 1979, p. 266. 
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his marketable commodity, and as the 
cost of compressing the input gas rep- 
resents a direct expense, excessive gas- 
oil ratios are not long tolerated. 

Assuming an increasingly impor- 
tant place recently in the study of 
gas-lift application has been the con- 
sideration of the amount of back 
pressure imposed against the face of 
the producing formation. In many 
types of gas-lift installations, particu- 
larly when intermittent flow prevails, 
fluid columns are permitted to exist 
in the well, the weight of which acts, 
of course, against the formation and 
serves to retard the rate at which fluid 
enters the wellbore. Recognition of 
this effect is not new by any means 
but its importance has been stressed 
particularly in low-productivity index 
wells in which the bottom-hole pres- 
sure has declined. In some instances, 
the bottom-hole pressures are so low 
that the weight of only a few colum- 
nar ft. of fluid is enough to prevent 
entirely the inflow of oil. 

This advantage of reducing the 
back-pressure against the formation 
has stimulated quite a number of de- 
signs and arrangements of equipment, 
all having the purpose of isolating the 
formation from any imposed pressure, 
whether it be the weight of a fluid 
column or the pressure of the input 
gas being utilized to flow the well. 

The usual method of isolating the 
formation is to employ the so-called 
sub-packer type of installation. Essen- 
tial parts are: (1) a packer, to seal- 
off the casing and prevent cither fluid 
or gas pressure in the annulus being 
exerted against the formation, and (2) 
a standing valve in the lower end of 
the tubing or chamber, which opens 
to admit oil when the gas pressure is 
released between flows, but closes dur- 
ing the flow and thus prevents the 
high pressure imposed during the flow 
reaching the formation face. The gen- 
eral features of a sub-packer installa- 
tion are shown diagrammatically in 
Fig. 1. 

Certain types of flow valves that 
depend upon the differential between 
the weight of a fluid column and the 
input pressure to actuate the mechan- 
ism are not so well adapted to sub- 
packer pressure-free installations. Sur- 
face-controlled intermitters in which 
the valves are actuated mechanically 
may be operated without imposing any 
pressure against the formation what- 
soever. 

Recognizing the inherent value of 
surface controlled intermitting systems 
for this latter-stage low-pressure type 





of well, nearly every gas-lift manu- 
facturer is now in a position to sup- 
ply this type of equipment when its 
use is indicated. As a result of these 
developments, the use of gas lift has 
been extended to wells that formerly 
were believed capable of being pro- 
duced economically by mechanical 
means only. That stripper wells may 
be produced profitably is a definite in- 
dication that gas lift no longer should 
be considered only as an intermediate 
stage between natural flow and me- 
chanical lift. 

Although it has been stated that 
flow valves are not so well suited for 
installations in which back pressures 
against the formation are undesirable, 
this does not mean that this type of 
equipment cannot be adapted to such 
service. 

One interesting arrangement that 
is being used in certain wells recently 
employs flow valves inserted in a 
small-diameter, or macaroni tubing 
string that is installed inside the regu- 
lar tubing string. The lower end of 
the macaroni string is bull-plugged 
so that the input gas pressure is con- 
fined entirely within the small tubing 
except, of course, when gas is admitted 
to the larger tubing for lifting pur- 
poses. This arrangement prevents in- 
put gas pressure being exerted against 
the formation, thus eliminating the 
need for the packer that is required 
when the gas is introduced between 
the tubing and casing. 

Flow valves in a macaroni string 
have been used to advantage in wells 
that have just ceased flowing naturally 
and the operator prefers to not pull 
the tubing. The small tubing and the 
flow valves may be run inside the flow 
string and gas lift thus employed at 
a minimum expense of time and 
money. 

In other instances, attempts to es- 
tablish gas lift by admitting gas be- 
tween the casing and tubing have 
disclosed that the casing leaked, per- 
mitting the gas to escape and prevent- 
ing operation of the lift. The expense 
of squeeze-cementing or otherwise re- 
pairing the damaged casing may be 
avoided or temporarily postponed by 
employing flow valves on a macaroni 
string run inside the tubing. Even if 
the lower end of the macaroni is open, 
injected gas can be prevented from en- 
tering the casing and escaping, by al- 
ways maintaining the fluid column in 
the well high enough to submerge the 
lower end of the larger tubing and 
thus provide a liquid seal. 

Another fairly recent innovation 
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that is finding favor among users of 
flow valves involves the installation of 
bottom-hole chokes or disks in the 
lower end of the tubing string to con- 
trol the rate of oil entering the tub- 
ing so that the allowed daily produc- 
tion will be obtained in a steady flow 
throughout the 24 hours. When the 
productivity index is known, the size 
of the choke may be selected in ad- 


vance. When it is necessary to deter- 














PRODUCE FROM 
TWO ZONES AT SAME TIME 


LET OTIS SIDE DOOR CHOKE USE. 
CASED-OFF GAS TO FLOW YOUR WELL 


When an oil pay becomes depleted so that there is not 
enough pressure to cause it to flow naturally, double up 
on the producing zones. Let the Otis Side Door Choke 
enable you to use gas from a separate zone to flow your 
well. In many installations, casing is perforated oppo- 
site the gas zone, a casing packer set between the two 
zones and an Otis Door Choke made up in the tubing to 
control admission of gas used to lift oil. 


Besides flowing your sluggish well, the Otis Side Door | 
method of “doubling up” on production zones conserves 
the gas supply by controlling its admission. Prolongs 
the producing life of the well, increases percentage of 
recovery and, by maintaining higher bottom hole pres- | 
sure, retards water encroachment. The Otis Side Door 
Choke is also being used to raise the gravity of the oil 
by injecting gas into the tubing at the right place. 


Write or call the nearest Otis office... today... An Otis 
representative will be glad to discuss application of the 
Otis Side Door Choke for your wells. 


mine the correct orifice size experi- 
mentally, a series of disks may be spot- 
ted in the tubing, each containing a 
hole that is a size larger than the one 
just above it. If the upper (and small- 
est) orifice restricts the flow too much, 
the disk may be knocked-out with a 
tool lowered-in from the surface. Suc- 
cessive disks may be removed until the 
desired rate is obtained. Slight varia- 
tions from the exact flow rate may be 


" 
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corrected by increasing or decreasing 
the pressure of the input gas. 

Recent experimental work in the 
direction of obtaining lower gas-oil 
ratios has largely taken the form of 
restricting the volume of gas admitted 
until no more gas is used than is 
necessary to lift a given volume of 
intermit- 


oil. Inefficient operation of 


ting systems has in some _ instances 
been traced to admission of more gas 
to lift the Full 


recognition of the fact that the greater 


than necessary oil. 
amount of work done by the gas oc- 
curs as it expands rather than at its 
initial pressure has made it desirable 
to adjust the volume of gas admitted 
until, ideally, all energy of the admit- 
ted gas has been expended just as the 
work of lifting the oil to the surface 
has been completed. 


Combinations of time-control and 
fluid-velocity control have been 
worked out now until very little gas 
is wasted in intermitting systems. In 
deep wells, often the admission of gas 
is terminated now long before the 
fluid being lifted has reached the sur- 
face. The period of admission is such 
that the expansion of the gas com- 
pletes the work of lifting. Even in 
shallow wells, the capacity of large 
chambers or anchors often is so great 
that the volume of gas admitted be- 
fore the required initial pressure is 
reached is excessive once the fluid be- 
gins to move. 


In view of the current trend toward 
more exacting study of well charac- 
teristics and of actual gas-lift opera- 
tions as the real key to more efficient 
utilization of this important produc- 
tion method, it is believed that worth- 
while results can be derived in almost 
any given instance where one of the 
better-designed gas-lift systems is be- 
ing used, by a closer study of every 
factor that influences the problem. 
Usually when sufficient data have been 
gathered and analyzed properly, the 
results will indicate clearly a means of 
improving operation of the gas lift 
that otherwise would not be disclosed. 
It is believed that many engineers are 
prone to become discouraged too 
quickly with results obtained from a 
given installation or setting when a 
little faith and _ intelligent 
might indicate the trouble. 


analysis 
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Cleanout Devices Actuated by Hydrostatic 
Pressure Facilitate Fishing Operations 


Differential-pressure bail- 
ers and perforation wash- 
ers harness fluid energy 
to effect powerful scav- 
enging action 


By 
WALLACE A. SAWDON 


Pacific Coast and Foreign 
Editor 
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N any well containing fluid to a 
considerable height there exists at 

the bottom of the hole a_ potential 
force that can be put to work by cre- 
ating a temporary differential pres- 
sure. A powerful fluid movement will 
accompany the immediate equalization 
of the differential and this fluid move- 
ment can be utilized to clean-out sand 
or even heavy pieces of debris from 
the bottom of the hole or to wash-out 
perforations that may have become 
sanded-up or otherwise clogged. Bail- 
ers and perforation washers designed to 
utilize the hydrostatic pressure of a 
well in this manner have been em- 
ployed extensively for maintenance of 
producing wells, for cleaning-out after 
shooting, for the recovery of small 
fish, and for numerous special appli- 
cations that require removal of for- 
eign matter from producing or drill- 
ing wells. 

The force available for use depends 
on the distance between the point of 
operation and the top of the fluid in 
the hole and on the specific gravity of 
the fluid. The minimum fluid column 
for effective results is probably 500 
ft. The hydrostatic pressure of a 
column of water is 0.433 lb. per sq. 
in. per ft. of height but for a well filled 
with 35-deg. A.P.I. oil the pressure 
would be only 0.368 Ib. per sq. in. An 
80-lb. per cu. ft. mud, on the other 
hand, would have a pressure of 0.554 
lb. per sq. in. per vertical ft. A 5000- 
ft. well full of 35-deg. oil would, 
therefore, have a fluid pressure at the 
bottom of the hole of 1840 Ib. per sq. 
in., whereas the same well filled with 
80-lb. mud would have a fluid pressure 
of 2770 |b. per sq. in. The pressure ex- 
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Rock bit cutters and pipe fragments (in — recovered with an automatic 


hydraulic suction bailer an 
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erted by any height of fluid of any 
specific gravity to be found in drilling 
or producing wells can quickly be de- 
termined from the graph accompany- 
ing an article on drilling mud found 
elsewhere in this issue.* 

There are several differential-pres- 
sure bailers and perforation washers 
now available but they are all designed 
to establish a differential pressure at 
bottom, or, in the case of tools used 
for cleaning-out perforations, at some 
predetermined position in the well and 
thus utilize the pressure exerted by the 
fluid column above. Each tool consists 
in general of an air or suction cham- 





_*"'Increased Knowledge of Mud Characteris- 
tics and Control Augments Drilling Efficiency.”’ 
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ber containing air at atmospheric pres- 
sure; a means for suddenly opening a 
valve into this chamber when the tool 
has reached the desired position; a load- 
receiving chamber, and a bottom in 
which is positioned a flapper valve to 
hold the load until the equipment re- 
turns to the surface where it may be 
dumped. 

The differential-pressure bailer is 
run into the well on a sand line and is 
set on bottom where the valve into 
the air chamber is opened. As soon as 
this occurs, the well fluid under bot- 
tom-hole pressure rushes through the 
bottom and load chamber, carrying 
with it the material to be bailed. After 


(Continued on Page 112) 
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BAKER O!L TOOLS,INC. 


MAIN OFFICE AND FACTORY: 
6000 South Boyle Avenue, Box 127, Vernon Station, 
Los Angeles, California. 

CENTRAL DIVISION OFFICE AND FACTORY: 
6023 Navigation Blvd., Box 3048, Houston, Texas. 
EXPORT SALES OFFICE: 

19 Rector Street, New York, N. Y. 








There is a TYPE of BAKER 
EQUIPMENT to Meet Every 


Requirement of Landing 


and Cementing Casing 


Whether the problem is one of guiding and floating a long and 
heavy string of casing, or that of landing and cementing a string in 
shallow depths, there is a type of Baker Cement Guiding, Floating, 
Cementing Equipment to do the job...and do it SAFELY, EFFI- 
CIENTLY and ECONOMICALLY. 


BAKER CEMENT FLOAT SHOE 


As illustrated in Fig. 1 the internal construction of the Baker Cement Float Shoe 
consists entirely of Baker-Formula Concrete and a small amount of Bakelite... which 
are easily drilled up and circulated out of the hole. It is also provided with the efficient 
Baker BALL-TYPE Valve, with buoyant Bakelite Ball, which instantly double-seals against 
a narrow rubber seat at the slightest reversal of pressure. Like all Baker Floating Units, 
it combines in a perfectly balanced combination the three Baker features of STRENGTH 
—VALVE EFFICIENCY—DRILLABILITY. 


BAKER CEMENT WASH-DOWN WHIRLER FLOAT SHOE 


This shoe (Fig. 2), the most efficient cementing unit of its kind yet devised, embodies 
all of the features essential for the successful landing and cementing of casing. It 
safely and efficiently accomplishes the following RESULTS: 1. GUIDING is easily and 
efficiently done, due to the rounded nose of the concrete guide which leads the casing 
past all side wall irregularities. 2. FLOATING is safely performed, due to the BALL- 
TYPE Back Pressure Valve, which provides a leak-proof seal against either high or low 
pressure and affords strength beyond the collapsing point of the casing. 3. REMOVING 
BRIDGES and WASHING DOWN is accomplished by the downward, hydraulicking 
action of the circulating fluid through the baffled “Down-Whirler” ports. 4. WASHING 
FORMATION at and above the cementing point effectively conditions the wall of the 
hole preparatory to the final cementing operation. 5. BETTER CEMENTING is accom- 
plished by the definite DOWNWARD, as well as UPWARD, whirling action imparted 
to the cement in its travel around the shoe and upward around the casing... this action 
insures best possible encasement of the pipe with a uniform body of cement... min- 
imizing channeling. 6. DRILLABILITY is always assured, the internal construction 
of this unit consists entirely of Baker-Formula Concrete and a small amount of Bakelite, 
which are easily drilled up into small, harmless fragments and circulated out of the hole 


BAKER CEMENT GUIDE CASING SHOE 


The internal construction of this unit (Fig. 3) consists entirely of Baker-Formula Con- 
crete, providing the important advantages of Strength and Drillability. It is usually used 
in combination with one or more Baker Cement Float Collars. 


BAKER CEMENT FLOAT COLLAR 


Many operators, when setting casing, prefer to have the principal “float valve” in 
a Collar, positioned one or two joints from the bottom...and the Baker Cement Float 
Collar (Fig. 4) provides this feature. It also serves as a stop for the cementing plugs, thus 
retaining cement tailings inside the casing and insuring a better consistency of cement 
outside of the shoe and casing. 

This unit has the same internal construction as the Baker Cement Float Shoe. 


BAKER CEMENT WHIRLER FLOAT COLLAR 
with SOLID BOTTOM BAFFLE with METAL "PETAL" BASKET 


This unit (Fig. 5) provides a means of cementing casing any desired depth and is 
widely used for cementing combination strings. A solid concrete baffle stops the cement 
and forces it out through the baffled side ports and up and around the casing with a 
whirling motion. With Bakelite Ball-Type Valve Assembly and internal construction con- 
sisting entirely of concrete and Bakelite, this unit possesses the important features of 
Strength, Valve Efficiency and Drillability. The Metal “Petal’’ Basket with which this 
unit is equipped serves as an outside packer or barrier during the cementing Job. It also 
protects the formation from cement contamination and cavings, as well as prevents any 
dissipation of the cement slurry. 


The Baker Metal “Petal” Basket can be furnished as a separate unit assembled on 
a ring suitable for welding on casing, joints, or nipples in the field: or can be furnished 
as an integral part of a Basket Assembly Unit, such as illustrated in Fig. 5. 


Practical and 
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IMPORTANT CEMENT RETAINER 
APPLICATIONS INCLUDE: 


Squeeze Jobs 
Re-Cementing 
Cementing Behind Sections of Pipe 
Reducing Gas/Oil Ratios 
Series Cementing 
Plugging Off Bottom Fluids 
Plugging Back to Upper Zones 
Testing Upper Cased Formations 
As a Heaving Plug 
As Bridge Plug 
at any Place in Casing or Liner 
All Kinds of Repair Work 
in Drilling or Producing Wells 
Where Casing is in the Hole 






































BAKER BAKWIK Mode! "B" DRILL PIPE FLOAT 


The Baker Bakwik Model “B” Drill Pipe Float with Model “B” Valve 
Assembly (Fig. 6), provides the many advantages of a back-pressure 
valve in the drilling string with a Valve Assembly constructed entirely 
without threads, being held in position by the tool joint pin above it. The 
Valve Assembly is so designed as to provide positive and instantaneous 
sealing, assuring long life and maximum protection against costly and 
dangerous by-passing. 


BAKER Model "K" CEMENT “RETAINER” 


The Baker Cement “Retainer” (Fig. 7) solves many usual and unusual 
cementing problems by providing a sure and safe means of placing 
cement through tubing or drill pipe at the point where it will really be 
effective around the shoe; at any pre-determined location behind casing 
er liner; or in open hole immediately below the pipe. It minimizes the 
danger of sticking or plugging tubing or drill pipe by the “tubing” method 
of cementing; it is adaptable to any pressures, and is particularly suitable 
when circulation is difficult or impossible to obtain. 


BAKER ROTARY WALL SCRAPER 


This tool (Fig. 8) provides a safe, efficient means of enlarging the 
walls of an open hole to a diameter considerably greater than the casing 
or hole through which the tool is run. Its outstanding features are Strength 
and an Amazing Reaming Capacity. 


Efficient applications for the Baker Wall Scraper include: Setting 
Liners; Setting Cement Plugs; Botilenecking for Cementing Purposes; En- 
larging Holes for Casing: Enlarging Holes for Gravel Packing; Straighten- 
ing Holes: Fishing Jobs: Water Shut-Off Tests: Removing Sections of 
Drillable Pipe... AND Taking Cores from Side Walls of a Previously 
Drilled Hole by Substituting Sampler Blades for the Regular Scraper 
Blades. This converts the Wall Scraper into a Baker Wall Sampler which 
is described below. 


BAKER ROTARY WALL SAMPLER 


With this device (See Fig. 9) it is possible to tcke actual cores from 
the side walls of any uncased hole at any depth and thus open up new 
opportunities for restoring lost core records, or for checking formations 
which were not cored when drilled through. It also provides a positive 
means of checking interesting zones brought out by electrical coring 
methods. 


DOUBLE-VALUE FOR YOUR MONEY 


The Baker Wall Scraper consists essentially of a Baker Wall Scraper 
Assembly except that a special set of Wall Sampler Blades, containing 
core taking tubes, are used in place of the normal cutting blades of the 
Wall Scraper. Thus, the Wall Scraper and Wall Sampler are really “Two 
Tools-in-One,” a combination that means double-value for your money. 


* Baker Section of the 1940 Composite Catalog, containing 60 pages of 
informative text matter and illustrations covering the entire Baker Line 
of Equipment. 


* Individual 1940 Baker Catalog (a reprint of the Baker Section in the 
Composite Catalog). 


* Baker Sections in the 1939-1940 Drilling Equipment Directory. 


* Baker Broadcast No. 17-A. a comprehensive 40-page treatise describing 
and illustrating the many important field applications for the Baker 
Model “K” Cement “Retainer”. 


* Baker Cement “Retainer” News Service ...a quarterly bulletin Service 
of successful operating ideas involving the Baker Cement “Retainer” 
and its latest applications. 


* Baker Broadcast No. 19, giving complete information covering the many 
practical applications for the Baker Wall Scraper and Baker Wall 
Sampler. It contains 40 pages of detailed information and illustrations 
and should be in your reference file. 




















(Continued from Page 109) 

the air chamber has been filled, equi- 
librium is re-established, fluid move- 
ment ceases, and the flapper valve 
closes. This flapper valve traps the load 
for return to the surface where it may 
be dumped. To avoid the danger of 
explosion when carried to the surface, 
a relief valve bleeds the pressure down 
as the tool is withdrawn from the well 
and retains only sufficient pressure to 
dump the load automatically when it 
reaches the derrick floor. 

Three general designs of hydraulic 
bailers are on the market at the present 
time. The principal characteristics of 
each are as follows: 

The rod type is constructed with a 
rod running through the air or suc- 
tion chamber. The upper end of this 
rod extends through a packing gland 
at the upper end of the air chamber 
and the lower end passes through a 
valve seat at the bottom of the cham- 
ber. On the lower end of the rod is a 
ball valve that is kept seated by an 
upward strain maintained on the rod 
by a stout string. When the bailer 
‘reaches bottom the valve is forced 
downward off its seat by the impact 
of the lower end of a set of tubular 
jars that are run above the air cham- 
ber. 

In the disk type a breakable disk is 
used to seal the air chamber. This disk 
is shattered by mechanical means when 
the bailer is set on bottom. 

The valve-section type is made with 
a short sleeve comprising two members 
telescopically mounted to seal the air 
chamber. The sections are telescoped 
by weight of the air chamber when the 
tool is set on bottom, causing the 
valve into the air chamber to open. 

An important point in the design 
of both pressure-differential bailers and 
perforation washers is the provision of 
an effective sealing mechanism for the 
air chamber. Such a mechanism must 
insure a seal against high pressures as 
any leakage into the air chamber while 
running-in will decrease the suction 
efficiency of the tool. There is usu- 
ally a certain amount of sand in sus- 
pension in the fluid in the hole and 
the abrasive action of the sand will 
tend to scour and cut the valve and 
seat surfaces. In some wells acid con- 
ditions are encountered that attack 
and corrode even stainless steel. As 
hydraulic bailers and perforation wash- 
ers are made in sizes as small as 134 
in. O.D., the designer is further faced 
with the problem of incorporating all 
necessary mechanism into a very small 
bore without sacrificing the strength 
required to withstand severe service. 
Modern developments in alloy steels 
and methods of heat treating have, 
however, materially aided in the de- 
velopment of this type of equipment 
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and it is now possible to obtain a 
strength that was totally unavailable 
a few years ago. 

Although hydraulic bailers were 
originally developed for the removal 
of sand, mud, and other detrital mate- 
rial from the bottom of the hole, two 
other functions evolved with their use 
—fishing and perforation washing. 

Small pieces of iron or steel millings, 
cutters off bits, pieces of broken slips, 
and many other small pieces of for- 
eign matter are readily sucked into the 
hydraulic bailer when it loads and this 
makes it an effective fishing tool for 
junk. Special fishing tools must, of 
course, be used to recover a large fish 
but it is frequently advantageous to 
clean-out around a fish with a bailer 
before running the regular fishing 
tools. 

It has been found possible, more- 
over, to recover pieces of junk weigh- 
ing as much as 20 lb. by means of a 

































































A 
In A the hydraulic bailer is approach- 
ing bottom. In B the air chamber 
valve is open and loading action has 
begun. In C the flapper valve at bot- 
tom has closed and the load is ready 
to be pulled to the surface 


fishing or junk basket that can be 
screwed onto the bottom of a differen- 
tial-pressure bailer in place of the shoe 
regularly used in bailings. The junk 
basket is larger in diameter than the 
body of the bailer; on the inside of the 
basket a number of flat springs are 
riveted with their upper ends bent 
toward the center of the basket. When 
the bailer loads, the flow of fluid car- 
ries the fish past the springs, which 
return to their normal shape after the 
fish has been forced past them and 
retains the junk or other material for 
removal at the surface. The type and 
volume of junk that is frequently re- 
covered from a well is shown in an 
accompanying illustration. 

There is a certain amount of flush- 
ing action of fluid back and forth 
through perforations in a well when 
a pressure-differential bailer loads. By 
means of attachments to the hydraulic 
bailer this action can be concentrated 
on a certain desired area of the per- 
forations and the bailer thus converted 
into an effective perforation washer. 

Two attachments being used to con- 
vert one type of pressure-differential 
bailer into a perforation washer are an 
“uptrip device” and a “packoff shoe.” 
The uptrip device utilizes a well-drag 
element that provides for opening the 
valve into the air chamber by an up- 
ward movement of the tool and thus 
loading at any predetermined depth 
in the well. The packoff shoe consists 
of two packers mounted on a hollow 
mandrel and so arranged that fluid en- 
tering the air chamber must come 
from the confined space between the 
packers. With this attachment it is 
necessary that fluid entering the bailer 
must first pass out through the per- 
forations above the uppe, packer, 
thence down the annular space be- 
tween the pipe and the formation, and 
then through the perforations into the 
confined space between the packers. The 
washing effect obtained by the flushing 
action of the fluid back and forth 
through the perforations cleans the 
perforations and will generally result 
in an increase of production. 

A pressure-differential tool is also 
being used for washing screen pipe. 
The mesh in wire-wrapped screen is so 
fine that it is almost impossible to pull 
sand from behind it. It is necessary, 
therefore, to drive the sand away from 
the wall of the liner and this driving 
effect is accomplished by allowing the 
air chamber to fill from a point above 
a packer that is supported by slips. 
The fluid column is thus given a 
velocity downward and this velocity is 
suddenly checked when the air cham- 
ber has become filled. The pressure 
waves set up in the fluid are stopped 
at the packer and diverted through 
the screen against the formation. 
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One Franks unit in east Texas, 
costing with truck what 10 









permanent derricks would 
cost, will service 100 wells 
thus saving cost of 90 individ- 
ual permanent production der- 
ricks. Telescope to 84 ft. or 90 
ft. Derrick folds down over 
truck for moving. 


a 

~ sat 
Ter. . "a 

ABOVE: Unit for exploratory and ‘'Slim- 

Hole'’ production drilling to 5,000 f. 

Derrick, drawworks, pumps, power plant, 

rotary table all unitized on truck. Der- 


rick folds over truck for moving. Also 
skid models, with capacities to 8,500 ft. 


BELOW: Truck mounted servicing winch, 
with motor used for power. Final fric- 
tion drive drum. Herizontal telescoping 
boom eliminates floor block and provides 
faster anchorage and least hold down 
expense. Also skid winches. Capacities 
1,000 to 10,000 ft. 


Franks final friction drive 
spudder units, with or with- 
out mast all unitized on 
truck. Single or double 
drum. Also skid models. 
Capacities 1,000 to 10,000 ft. 


FRANKS A PIONEER... 


Franks Pioneered 100% portable drilling units on wheels, “Slim-Hole” drill- 
ing units, a perfected power take-off, and final friction drive servicing 
ee Recently Franks has pioneered telescoping servicing derricks on 
wheels. 

Franks has always kept in the lead, with improvements as far ahead as 
were the original units at the time they were pioneered. For further informa- 
tion see the Composite Catalog or write to Franks. 
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This gun-perforating skid unit is being 
hauled by barge on a river in Vene- 
zuela. The current is sometimes so 
swift that the men have to get into 
the stream and pull the barge 

with cables 


—(Photo courtesy Lane-Wells Company.) 
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Pacific Coast and Foreign 
Editor 


Gun-Perforating Technique Helps Solve 
Diverse Production Problems 


Whether the problem involves new wells or old, whenever access 
through casing into the formation is required, as in so many 
modern production methods, gun perforations will 


EGINNING in 1933 when the 

gun perforator was first em- 
ployed to revive old producing wells, 
the widespread acceptance of this tool 
has increased its scope of utility so 
materially through the intervening 
years that it has definitely influenced 
the completion methods being fol- 
lowed in many oil fields. It is now 
extensively employed for well comple- 
tion and remedial work and the equip- 
ment for shooting holes through casing 
and cement has been made available in 
active oil areas all over the world. 
Gun-perforating operations in the 
United States and in a few foreign 
countries are conducted principally by 
service departments of the manufac- 
turer but in a number of countries 
the equipment is owned and operated 
by the oil companies. 


The gun perforator is an electrically 
controlled device that is lowered into 
the well to a predetermined position 
and there shoots steel bullets through 
the casing and its encasing sheath of 
cement. The bullets most widely used 
are from 0.45-in. to 0.50-in. diameter 
but smaller and larger ones are avail- 
able for special purposes. Used most 
extensively is the sharp-nose type bul- 
let that creates a hole as nearly clean- 
cut as possible through the pipe, but 
occasionally operators prefer to use the 
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usually fill the need 


type bullet that will tend to rip the 
liner as it penetrates. Gun perforations 
are often made through more than one 
string of pipe, even when the annular 
spaces are filled with cement. 


Specific uses of gun perforating are 
brought out in several other articles 





in this issue of The Petroleum Engi- 
neer and it is quite evident that the 
process facilitates greatly the comple- 
tion and repair of wells under certain 
conditions. Perforating blank pipe 
that is cemented solidly through a 
series of zones or a thick, fingered 
formation has become common practice 
when exact location of the best pro- 
duction is not certain. This method of 
selective completion is usually begun 
at the bottom of the sections to be 
tested so that any perforated strata 
that show water or are otherwise un- 
desirable can be squeeze-cemented and 
the next higher prospective location— 
usually determined from the electric 
log or cores—is then gun-perforated 
for a test. 

In many instances it is desirable to 
cement casing or liner through an oil 
zone and a gas sand lying immediately 
above. The casing opposite the oil sand 
only can then be gun-perforated to 
obtain oil production without incur- 
ring high gas-oil ratios. At a later 
date, when flow decreases or stops, the 
gas zone can be gun-perforated to per- 





A 65%-in. gun on walk after perforat- 
ing pipe in a well in Canada. The ro- 
tary hose is connected to the casing 
to establish circulation 

after shooting 
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A BYRON JACKSON TYPE S PUMP — Description: 
@ Horizontal, double-suction, split case. Suction and 
discharge nozzles are cast integral with lower half. Removal 
of the upper half of the casing permits access to the interior 
for inspection without disturbing piping connections or 
pump alignment. Application: General cold or warm liquid 
pumping service. Standard Materials: Cast iron, bronze 


fitted. Capacity Range: 50 g.p.m. up. Head Range: 40-400 ft. 


A BYRON JACKSON HYDROPRESS—Description: 

Y Vertical split inner volute case surrounded by outer 
case, with pumped liquid at discharge pressure between 
inner and outer cases. Single circular flanged joint on outer 
case forms only high pressure joint in pump. Single stuffing 
box at suction pressure only. Vertical shaft reduces bearing 
loads to negligible quantities. Inner volute split case feature 
permits complete assembly of rotating element in shop, 
with minimum possible field work. Application: General 
low capacity high-head pumping service, either hot or cold 
liquids. Standard Materials: Electric welded steel or forged 
outer case; semi-steel inner volute case; bronze fitted with 
stainless steel shaft. Special materials available to meet 
service requirements. Capacity Range: 10-200 g.p.m. Head 
Range: 200-7000 feet. 








A WINNING HAND IN ANY NATURAL GASOLINE PLANT 


BYRON JACKSON BILTON PUMP—Description: 
Single stage, single suction; close-coupled to motor 
with common pump and motor shaft carried on ball bear- 
ings. Discharge nozzle may be turned in four positions. 
Application: General cold or warm pumping. Type of 
Driver: Motor only, furnished as part of pump. Standard 


Materials: Cast iron, bronze fitted. Capacity Range: 10-1500 
g.p.m. Head Range: 10-300 feet. 


BYRON JACKSON STANDARD MULTIPLEX 
PUMP — Type SD — Description: Horizontal, multi- 


stage, split case with integral cross-overs. Impellers mounted 
back-to-back to equalize thrust. Residual axial forces elimi- 
nated by patented hub-ring construction without use of 
balancing devices. Application: General high head pumping 
service. Standard Materials: Cast iron, bronze fitted. Capa- 
city Range: 50-4000 g.p.m. Head Range: 100-1000 feet. 


Detailed Bulletins are Available upon Request 


Dept. O-33 


) BYRON JACKSON CO. 


Factories at: Berkeley and Los Angeles, California 
Bethlehem, Pennsylvania 
Sales Offices: New York, Pittsburgh, Chicago, 
Atlanta, Houston, Salt Lake City 
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Fig. 1. Showing tubing gun-per- 
forated to admit gas 











mit entry of gas in any necessary 
amount to lift the oil. Guns are now 
being provided small enough to run in 
tubing and when open-hole packers 
have been used to separate gas and oil 
without having installed a choke in 
the tubing and it is desired to admit 
gas to lift the oil without disturbing 
the packer setting, the procedure 
shown in Fig. 1 can be followed. 

Multiple-zone completions for either 
segregating the oil from different zones 
or producing from all zones together 
may be made by cementing the casing 
or liner solidly through all zones and 
then gun perforating at the zones. 

Plugging-back to upper production 
has long been facilitated by the gun 
perforator. When the pipe has previ- 
ously been thoroughly cemented 
through the upper sand, a bridging 
plug placed below this zone will shut- 
off all bottom influence. Even in such 
cases it should be made certain that 
water from above cannot reach the 
oil zone. The pipe above the zone will 
often have to be squeeze-cemented by 
gun-perforating holes for the purpose 
and cementing before the productive 
zone is shot. 


When casing through the new upper 
zone has not previously been cemented, 
cement will usually be required both 
above and below the zone and, unless 
desired otherwise by the operator, 
through the zone itself. If the oil- 
bearing formation is a comparatively 
thin section, holes can be gun-perfo- 
rated in the casing just below the sand 
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and up through the zone to a point 
far enough above to protect the oil 
sand from upper water. Danger of 
channeling, however, frequently makes 
it uncertain that the top portion of 
the cement job will be good at what 
is usually the most important point 
and a squeeze job both below and 
above the zone will generally be ad- 
visable. 

If it is desired to cement through 
the sand, the lower squeeze job can 
be carried up to the holes provided 
for the upper cement. When the sec- 
ond job is to be performed immediately 
after the first is completed little care 
has to be taken in keeping te upper 
hole open. Otherwise it is sometimes 
best to perforate holes for flow of ce- 
ment back into the liner or casing and 
shoot other holes above these for dis- 
charge of the cement in the second 
job. Under some conditions the upper 
holes are not perforated until after the 
first job is completed and no outlet 
is provided for any return into the 
casing during the first job. The use 
of cement retainers in performing the 
squeeze jobs through gun-perforated 
holes is illustrated in Fig. 2. After the 
hole is cleaned out, the pipe and ce- 
ment through the productive zone are 
gun-perforated. When the oil zone 
consists of more than one stratum the 
selective completion method of gun 
perforating can be used. In cases of 
this kind the lower retainer is usually 
left in the hole and the gun set down 
on it to position it for the first series 
of shots. 

Squeeze-cementing behind casing or 
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Fig. 2. Illustrating the use of ce- 
ment retainers in performing 
squeeze jobs through gun-per- 
forated holes 














Fig. 3. When a well becomes so badly 
clogged that the liner or screened 
pipe cannot be cleaned, gun-perforat- 
ing is employed to re-establish 
production 
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liner has been found effective for many 
purposes in remedial work and the gun 
perforator is an important aid in such 
jobs by providing the necessary holes 
in the pipe for discharge of the cement. 
Shutting-off water up the pipe is one 
of the chief objects of the operation 
but the cementing-off of gas above an 
oil sand is frequently done in this 
manner. 

Considerable success has attended 
the gun perforating of lime formations 
before acidizing. By comparing pro- 
duction obtained in offset wells where 
one was gun-perforated and the other 
was not, an increase of production 
when using the gun has rather con- 
sistently been found. The bullets frac- 
ture the lime and provide a greater 
surface on which the acid can act. 
Holes have usually been spaced ap- 
proximately 1 ft. apart for this work 
although well conditions will obviously 
govern the number and distance be- 
tween holes. 

The first gun-perforating job was 
for the purpose of shooting holes 
through a clogged liner in an old well 
that was to be abandoned. In many 
wells that have been on production 
for a long time the liner or screened 
pipe has frequently become so clogged 
that it cannot be either cleaned or 
pulled. In Fig. 3 is indicated the for- 
eign matter, sludge, B.S., etc., as it 
sometimes collects with sloughed sand 
to clog the openings in the pipe and 
shut-off either completely or in part 
the passage of oil. The sand beyond 
the face of the bore will also become 
contaminated and clogged to an extent 
governed by the character of the sand 
and oil in the well. Results obtained 
by gun-perforating badly clogged liner 
or screened pipe have demonstrated 
the efficiency of this practice for in- 
creasing or re-establishing production. 
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FIELDS 


This is one of the many small capacity wells in 
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West Texas being produced with Reda pumping 






units. The equipment now operating in all these 









wells has been in service for an average of 15 






months and a maximum of 22 months without any 







maintenance attention or repair cost. 












This record of low cost, trouble free, Reda operation 


17 Y2 HP Reda Unit installed in Loving __ is not an exceptional case, but is typical of the results 
County, Texas, well. Set at 4200 ft. on 
1%” tubing. Pumps 2 hrs. daily to pro- 
duce 24 barrels. Since this unmatched economy is being experi- 


in wells of small capacities or low allowables. 


enced in many fields throughout the Mid-Continent 
area and the initial cost of Reda is less than any 
other pumping equipment of the same capacity, 
is it not probable that Reda can produce your 


wells for less? 


Let us give you the facts. 








BARTLESVILLE, OKLA. 


THE ONLY SUBMERGIBLE ELECTRICAL CENTRIFUGAL 
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Prepacked Liners Broaden 
Scope of Gravel-Packing 
Applications 


Gravel may be placed in the well or prepacked in a 
screened liner—multiple-zone screening in slim-hole 
casing now possible 





HE advantage of encasing a liner 

through the productive zone with 
gravel when the oil sand makes any 
considerable amount of sand has been 
proved by the results obtained in many 
fields of the United States. Placement 
of the gravel around the liner after 
the latter has been run into the hole 
was the general method used until the 
development of the prepacked gravel 
liner, which provides for inserting the 
liner and the gravel into the well in 
one operation. Regardless of the re- 
spective merits of these two methods 
of gravel packing, the prepacked liner 
probably offers the most economical 
means of gravel-packing wells in re- 
mote territories in many parts of the 
world where lack of materials and fa- 
cilities for placing the gravel would 
otherwise make gravel-packing opera- 
tions unwarranted. 


Gravel packing through a product- 
ive zone or zones is done primarily to 
eliminate the production of sand with 
the oil and thus reduce sand troubles, 
the hazard of liner collapse, and the 
abrasive action of the sand on equip- 
ment. 


When the gravel is placed around 
the liner by circulation after the pipe 
is in place, a larger hole can be used 
and greater drainage obtained. Be- 
cause of this and other advantages, 
some operators prefer the placement 
method of gravel packing their wells 
when the right type of gravel and the 
mechanical means for its placement 
are available. 


When gravel packing the liner in 
the well, the hole through the sand is 
wall-scraped to a diameter sometimes 
as great as 20 in. and the gravel, mixed 
with mud fluid, is poured or pumped 
into the well through the casing and 
down around the outside of the liner. 
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By 


WALLACE A. SAWDON 


Pacific Coast and Foreign Editor 


The gravel builds-up around the pipe 
until it attains a predetermined height, 
frequently the shoe of the water string. 
The mud fluid returns to the surface 
through the tubing on which the liner 
is suspended. As pressure is nearly al- 
ways encountered in this operation, 
the gravel-mud mixture is forced 
down the hole either continuously or 
in batches by means of lubricating 
chambers attached to the casing at 
the surface or is pumped down with 
special equipment mounted on a truck, 
the gravel itself not going through 
the pump. 

There are several variations of the 
method used for gravel packing the 
liner by circulation after the -pipe is 
in place but Fig. 1 indicates the gen- 
eral practice. The size of gravel grains 
and the other characteristics of the 
pack are the same as with the pre- 
packed gravel liner, hereinafter de- 
scribed. 


The prepacked liner is run into the 
well in lieu of conventional slotted, 
perforated, or screened pipe. It can be 
set opposite one or more productive 
zones and intermediate strata in mul- 
tiple-zone completions can be ce- 
mented-off. 


The general construction of pre- 
packed liners is indicated in Fig. 2. 
There are several designs now available 
but all are based on the principle of 
confining a sheath of gravel around 
slotted pipe by a metal covering that 
provides free passage of the oil to the 
gravel. Sand flowing with the oil is en- 
trapped by the gravel and when the 
proper size gravel is used for a par- 
ticular formation sand, this entrap- 
ment will take place near the surface 
of the gravel and allow only a negli- 
gible amount of sand to permeate the 
inner interstices of the sheath. The 
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Fig. |. General practice used to 
—— liner by circulation 
atter pipe is in place 








gravel pack is maintained at constant 
thickness to insure a uniform O.D. of 
the gravel-packed section. 

The prepacked liner first to be de- 
veloped was and is made with an outer 
covering of hand-woven, spring-steel 
wire mesh. Vertical metal spacers are 
placed at intervals of 8 in. to control 
the thickness of the gravel pack. The 
gravel sheath extends over the full 
length of a joint of slotted pipe ex- 
cept for a space at each end to al- 
low making up joints with standard 
collars. The gravel is confined at the 
ends by steel rings welded to the liner. 


The outer covering of another de- 
sign is made of sheet steel, perforated 
with rectangular slots closely spaced 
in both directions and with the long 
side of the slots extending horizontally 
around the perimeter of the sheath. 
Spacer ribs are welded to the slotted 
liner and extend vertically throughout 
the length of the pack. 


In a third design the outer cover- 
ing is made of sheet steel perforated 
with round holes of a size just small 
enough to prevent the gravel from 
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Study this map of the Mid-Continent oil 
country, showing the location of the modern, This complete range of products 
completely-equipped Bethlehem Supply Com- saves you money in another way. 
pany Stores. Note how they’ve been strategically When you buy Bethlehem equipment you 


set up so that there’s one conveniently near your own can concentrate your order with a single 


base of operation. supplier. You save time, you save trouble, 
Visit your Bethlehem store soon and make it your and you save the needless expense of extra 

headquarters for oil field equipment. bookkeeping and order tracing. Furthermore, a com- 
When you’ve inspected the complete Bethlehem stock bined shipment from your Bethlehem store, cuts down 

of drilling, pumping, piping and refining accessories, freight charges. 

you'll realize that each item is designed to save you At your nearest Bethlehem Supply Company Store, 

money four ways: in initial cost, installation, operation you'll be welcomed by men who talk your language— 

and upkeep. Bethlehem field-trained representatives. 


(oll BETHLEHEM SUPPLY COMPANY 
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passing. As in all types, the open area 
is fully adequate for flow of fluid. 

A recently designed prepacked liner 
is made with a drillable-metal gravel 
retainer supplied with vertical slots. 
This type has drillable metal end col- 
lars that are not welded to the pipe 
but are attached by set screws. It is 
particularly adaptable to use on flush- 
joint liner, which is usually made of 
steel but may be of drillable metal. 
The purpose of the drillable metal 
outer covering is to provide for drill- 
ing-up with wash-over equipment if 


subsequent conditions make it desir- 


able. 

The first design developed is also 
being supplied in a sleeve type for use 
in areas distant from the manufactur- 
ing plant. This type is made in stand- 
ard lengths of 4 and 8 ft. and in 2-ft. 
lengths for filling out on joints of 
pipe. The gravel is packed between an 
outer and inner covering and the pre- 
packed section is slipped over slotted 
pipe at the well location. This per- 
mits the use of slotted pipe on hand 
and reduces the weight and size of 
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THE PACIFIC SHEET STEEL OUTER SCREEN 


GIVES YOU. . . GREATER OPEN AREA! 
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EASIER INSTALLATION! 
PERFECT ROUNDNESS! 
SMOOTHER SURFACE! 


* Make a point for point comparison with 
gravel packed liners of any other make, and 
you'll see why Pacific Pre-Packed Gravel 
Liners can’t be beat for better design... for 
better construction .. . for better sand control! 
In place of wire mesh, Pacific forms its outer 
screen from perforated steel sheet, rolled and 
welded into a tube having unusual strength. 
This important advancement gives you... 


1. More actual open area per square inch than 
wire mesh. 

2. Far greater strength and rigidity to prevent 
deformation. 


3. Perfect roundness at every point. 
4. Smooth outer surface to prevent tearing. 


Installation easy and safe as running solid 
casing. 


6. Correct hole size and spacing to prevent plug- 
ging. 


When you want a pre-packed gravel liner that will 
out-perform in any well and is easier, safer and faster 
to install, order a Pacific Liner. All liner sizes and 
lengths are carried, and special wrought iron screens 
are available for protecting against corrosion. Write 
for complete details today! 





PACIFIC PERFORATING COMPANY, Ltd., TORRANCE, CALIFORNIA 


MID-CONTINENT DISTRIBUTOR—HYDRIL COMPANY 
TRINIDAD REPRESENTATIVES 
W. R. ROBERTSON COMPANY, Ltd. * THOMAS WELL SERVICING CO. 






PREATER STRENGTH @ HIGHER PERMEABILITY & SMOOTH SURFACE & PERFECT ROUNONESS 
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Fig. 2. General construction of 
a pre-packed liner 











shipment. When used on flush joint 
liner a special set of slip clamps is 
employed. 

The inside covering of the sleeve- 
type gravel pack is fabricated of either 
14-ga. plate with 3/32-in. or 5/64-in. 
round holes or 7-mesh, 15-ga. screen; 
but the plate seems more suitable for 
the inside covering, which slides over 
the liner. The outer covering is usu- 
ally 6-mesh, 14-ga. screen for the 
larger size gravel used or 7-mesh, 15- 
ga. for the smaller size. 

Gravel size should be governed by 
the formation sand and it has been the 
| practice either to analyze the avail- 
able sand at the well or to send a 
sample to the manufacturer of the 
prepacked liner. In most cases the 
gravel used to date outside the United 
States has been from 0.110 in. to 0.131 
in., although some has been from 0.093 
in. to 0.110 in. Gravel of even smaller 
size has been employed in some of the 
California fields with the smallest re- 
ported as 0.075 to 0.093 in. All gravel 
used should have high strength, be 


acid-resistant, and be of proper size 
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and shape. 
The thickness of the gravel pack 


must not be less than a minimum de- 
termined by the gravel grain size that 
is, in turn, determined by the size of 
the sand grains of the formation. 
When using a pack made of 0.131-in. 
gravel the thickness should not be less 
than 34 in. Actually, the average pack 
thickness used in the various designs is 
probably more nearly 1 in. The sleeve- 
type gravel pack as now being used on 
654-in. liner in some of the South 
American fields has a minus 8%-in. 
O.D. when run through 9%%-in. cas- 
ing and a plus 8'4-in. O.D. for run- 
ning through 1034-in. casing. On 
5'4-in. liner the O.D. of the prepacked 
section is 71% in. 

Although the greater number of 
cases where gravel packing has been 
used have been newly completed wells, 
there have been a number of repair 
jobs in which both prepacked liners 
and placed packs have been used. Some 
of the early gravel-pack jobs in Okla- 
homa were performed in wells that had 
been producing from open hole and in 
which large cavities had been created 
in the producing sand. The method 
followed in gravel packing these wells 
was to use direct circulation by pump- 
ing the gravel down through a string 
of tubing attached to the shoe of the 
liner. This shoe was equipped with a 
back-pressure valve and the operation 
was similar to a cementing job. The 
gravel in these jobs was mixed with 
oil. By using this method the gravel 
replaced the fluid in the cavities in an 
upward movement and prevented cav- 
ings from filling up the space. The 
method of placing the gravel by di- 
rect circulation has not been used re- 
cently but there are probably many 
conditions under which it might be 
employed to advantage. 


The prepacked gravel liner has prob- 
ably been used for repair work to a 
greater extent than the method of 
gravel packing in the hole. In several 
fields in California collapsed or worn 





liners have been pulled from wells | 
making sand and replaced with pre- | 


packed liners. Each hole was wall- 
scraped to the necessary diameter and 
cleaned-out before the prepacked liner 
was run and no difficulty in getting 
the liner down such a prepared hole has 
been reported. There are probably 
many fields throughout the world 
where similar conditions prevail and 
where production could be increased 
and maintenance cost reduced by re- 
placement of bad liner with prepacked 
gravel liners. 


In some fields two or more product- 
ive zones are separated by water-bear- 
ing formations or by formations from 
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which water is anticipated or that 
should be cemented-off for other rea- 
sons. When such zones produce sand 
and should be gravel packed, the pre- 
packed liner offers a means of placing 
a gravel protection through each of 
the formations and yet provide for 
cementing between the different pro- 
ductive zones. The liner string is made- 
up with sections of prepacked gravel 
liners separated by blank pipe in the 
same manner as alternate sections of 
perforated and blank pipe are made-up 
in normal multiple-zone completions. 
The cementing is done by stages 


through cementing collars placed in 
the string at the bottom of the blank 
sections and the slurry is forced be- 
hind the blank pipe to whatever height 
is necessary. Protection against slurry 
reaching the gravel pack and the pro- 
ducing sand below the cement job is 
usually provided by cementing baskets. 
Similar protection to a gravel pack and 
sand above a cement job when there 
is danger of the slurry passing up too 
far behind the pipe is obtained by 
using inverted cementing baskets with 
ports below them to allow excess 
cement to return into the pipe. 
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Otis REMOVABLE BOTTOM 
HOLE REGULATOR STOPS FREEZING. 
TUBING ACTS AS EARTH-WARMED 
HEATER 


The Otis Removable Bottom Hole Regulator eliminates 
freezing in this way: the point of pressure reduction is 
moved from the surface connections to the lower portion 
of the tubing string where higher bottom hole temperatures 
completely offset all temperature loss due to gas expan- 
sion. The Otis Removable Bottom Hole Regulator can be 
installed for a fraction of the cost of surface heaters. If you 
already have surface heaters, their operating expense will 
soon amount to more than the Regulator’s cost. 


Besides positively eliminating freezing of surface controls, 
the Otis Removable Bottom Hole Regulator permits sur- 
face-controlled variable rate of production. The opening 
through the Regulator changes automatically to allow 
whatever rate of flow is required at the surface. 


The constant pre-determined pressure drop across the 
Regulator reduces tubing flowing pressures to safe work- 
able limits. This sub-surface control of high pressures often 
reduces or eliminates emulsifying and in many instances 
gas/oil ratios may be reduced. 


Write or call the nearest Otis office today....Ask any 
question you may have in mind... find out what the Otis 
Removable Bottom Hole Regulator will do for your wells. 


Ons PRESSURE CONTROL, 


DALLAS, TEXAS 





INC. 


Well” 
‘ yuyor Division Offices: Houston, Oklahoma City, Hobbs 
“Dont Cc 1 OTIS Export Office: 74 Trinity Place, New York, New York, U. S. A 
Representatives: Otis Eastern Service, Inc., Wellsville, N. Y 
Western Pressure Control, Inc., Los Angeles, Calif 
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HERES WHY CRUMS ARE 






Crum-Brainard Bits are your logical @a™ 





choice for overseas drilling—you can't /q } , 
beat them for straight hole digging in 
ALL formations... hard, sticky or soft! 


These bits will save real money on any 
well you drill. They stay in the hole 
longer...cutting round trips. They drill 
smooth, straight out-to-gauge hole...re- 
ducing need for reaming. They “take” 
all weights and speeds. These impor- / 
tant features enable you to drill and 
complete your wells in less time—at less 


expense—with ‘’Crums.” 
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F/NUE « WHITTIER, CALIFORNIA 





BRANCH WAREHOUSES 
PETROLEUM SERVICE CO., SANTA MARIA. CALIF. * VALLEY WAREHOUSE, BAKERSFIELD. CALIF. * B & G SERVICE CO., AVENAL, CAI 
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Close Control of Verticality Reduces 
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T is obvious that an oil well drilled 

through different formations with 
varying dips and degrees of hardness 
will not go on a vertical bee line from 
the surface to its position on the sand 
unless drilled under proper control. 
By proper control, however, the hole 
can be kept close to this bee line and 
be completed as a vertical well. This 
applies to wells of all depths. The eco- 
nomics of the vertical well not only 
include the drilling costs but also the 
operating expense throughout the life 
of the well. With these factors in 
mind some of the major operating 
companies have developed a more or 
less uniform method of controlled ver- 
tical drilling that has been found ef- 
fective in completing wells in a num- 
ber of fields in the United States with 
greater economy and speed. 

Fastest drilling rates result from ap- 
plying the proper weight on the bit at 
the proper rotating speed, other things 
being equal. One of the principal ob- 
jectives of controlled vertical drilling 
is to obtain the use of the most effi- 












NB.- Horizontal scale 
1s greatly exaggerated 
ond angles distorted 
to magnity conditions 


Fig. |. Inclination tests at frequent 
intervals permit correction before 
deviations become severe 
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cient weight and speed over the great- 
est possible percentage of the total 
depth to which the hole is being 
drilled. This means the elimination of 
waste time and retarded drilling speed 
caused by having to bring a hole back 
to vertical or to within pre-established 
inclination limits when the bore is 
allowed to develop an excessive devia- 
tion. 

The control is accomplished by use 
of accurate instruments for indicating 
the weight carried on the bit, the 
speed of rotation, and the mud pump 
pressure; and by frequent, properly 
spaced, accurate checks of the incli- 
nation of the hole. The weight of the 
bit is concentrated as much as possi- 
ble just above the bit so that the drill 
string will simulate a plumb bob with 
all or a large portion of the weight 
on the bit supplied by heavy drill col- 
lars and with virtually all the drill 
pipe kept in tension. The weight on 
the bit and the rotating speed are cor- 
related to obtain the maximum hole- 
making efficiency. This efficient com- 
bination is most effective when the 
hole is vertical but fortunately is 
usually the combination that will be 
least likely to cause the hole to drift. 
Some operators during the last year 
or two have increased the rotating 
speed and reduced the weight with a 
resultant increase of hole-making speed 
and less tendency to deviate from the 
vertical. 


Use of control methods is dictated 
by inclination readings taken at fre- 
quent intervals. The procedure being 
followed by several companies for close 
control is to run an inclination re- 
corder capable of measuring small 
angles accurately whenever a length 
of drill pipe is added to the drill string. 
These readings are taken from the top 
of the hole to the productive zone. 
As pipe lengths will vary between 
30 and 45 ft., the intervals between 
readings will also vary; but they are 
seldom more than 50 ft. apart. The 
instrument is run on wire line except 


Drilling Time and Cost 


Major companies find it profitable to check direction of drilling 
at close intervals and thus forestall excessive deviation 


By WALLACE A. SAWDON 
Pacific Coast and Foreign Editor 


when the drill string is about to be 
pulled out of the hole at which time 
the instrument may be dropped in as 
a “go-devil.” In deep wells or in hard 
drilling where the bit will not make 





Fig. 2 (left). The go-devil type re- 
corder is usually self-centering within 
the drill collar. Fig. 3 (right). Record- 
ers run-in on sand line rest against, 
and assume the inclination of, the 
drill-collar bore 
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Drilling a well ‘neath the cocoanut palms is the South American way 


more than 40 or 50 ft. the go-devil 
type alone can be used exclusively if 
desired. 

The object of the small intervals 
between readings of inclination is to 
permit the hole to be straightened be- 
fore the deviation from vertical be- 
comes serious. In order to determine 
whether the angle of the hole is in- 
creasing, decreasing, or remaining the 
same, two or more readings must be 
compared as one record taken at a dis- 
tance of several hundred feet from a 
previous record will not show the in- 
clination trend of the hole with rela- 
tion to what it may have been some 
distance above. If the closely spaced 
records show an increasing angle the 
weight and speed can be changed to 
reduce the angle while it is small. 

The effectiveness of controlled ver- 
tical drilling depends on the use of 
small angles to indicate an inclina- 
tional trend and on immediate action 
taken to break this trend before the 
drift even closely approaches the maxi- 
mum drift limit set in many drilling 
programs. This is indicated in Fig. 1, 
which is distorted to an extreme hori- 
zontal scale to illustrate the conditions 
more clearly. 

At “A”, which is some point less 
than 100 ft. from the surface, the 
inclination is found to be 10 min. and 
at “B” the angle has increased to 15 
min. This increase is not sufficient to 
indicate a trend, so normal weight and 
speed are continued until the hole 
reaches “C” where a reading of 45 
min. shows a definite inclination trend. 
The weight on the bit and the speed 
are then changed to break the trend 
and reduce the angle while it is still 
small. Otherwise the hole would con- 
tinue to follow the trend toward “X” 
and would soon reach a large angle 
of deviation. Between “C” and “D” 
the hole is straight, but is not verti- 
cal, so further correction is necessary 
until “F” is reached. The trend here 
is toward the vertical so normal drill- 
ing weight and speed are employed. 
The need for several readings at short 
distances apart is evident, for the cor- 
rective action is based on the relation- 
ship between the successive readings 
and the trend they indicate. 

In actual operations the return to 
vertical is usually very rapid unless 
the angle has been allowed to increase 
to as much as two or four degrees. 
The undercutting process must then 
be carried on for a greater distance 
with an accompanying delay in get- 
ting back to the use of the most effi- 
cient weight and speed. In true con- 
trolled vertical drilling as being prac- 
ticed by a number of operators there 
is a critical angle that should not be 
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FOREIGN OPERATORS 


Dull cutters on the H. C. Smith Type 
5 rock bit (bent pin type) can be 
replaced with new cutter assem- 
blies in your own shops at a sub- 


stantial saving. 


Write for descriptive folder 


sS 





Triple Bearing (combination roller 
and ball bearings) gauge cutters 
prevent necessity of “reaming 


down" of hole to get on bottom. 


Cross teeth on outside edge of 
cross cutters give maximum cross 
section of cutting surface prevent- 


ing cross cutters from “rounding 


off.” 
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Fig. 4. Both of these arrangements 

are being used currently, either of 

which serves satisfactorily under cer- 

tain conditions to provide ample 

weight on the bit without departing 
from vertical drilling 
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exceeded. This may vary from 45 min. 
to 1.5 deg., depending on the relative 
size of hole, drill collar and/or drill 
pipe; height of the center of gravity 
of the weight carried on the bit; size 
and position of reamers or stabilizers 
if any are used, and on other factors 
that may be present. This critical 
angle is never exceeded. 


The accuracy of records taken to 
govern the control is obviously im- 
portant. Instruments for measuring 
the inclination are available that are 
constructed with extremely accurate 
alignment of mechanism with the axis 
of the enclosing case. These instru- 
ments in the go-devil type of recorder 
are kept in alignment with the bore 
of the drill collar as shown in Fig. 2; 
and although the bore of the drill col- 
lar is not always as accurately aligned 
with its axis as it might be, the error 
is negligible and is frequently com- 
pensating with other factors. When 
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the instrument is run in on sand line 
it lies along the side of the bore of 
the drill collar as indicated by Fig. 3. 

When the drill collar itself touches 
or leans toward the side of the hole 
there will be a discrepancy in the read- 
ing that may be more or less than the 
actual inclination of the hole. This 
error usually will be small and as it 
will probably be constant in succes- 
sive readings it will not materially af- 
fect the relative difference in the read- 
ings used as a basis for corrective 
measures. 

Citing a deep well as an example 
of controlled vertical drilling, one 
such well that was drilled to a depth 
of nearly 13,000 ft. in California was 
completed with a maximum deviation 
of only 1 deg. 15 min. and with the 
final reading taken below 12,000 fet. 
recording zero. The maximum devia- 
tion permitted before the surface 
string was landed was 30 min. and in 
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Fig. 5. As the angle of deflection 
increases, the amount of force ex- 
erted laterally becomes greater 











the remainder of the well the hole was 
brought back to vertical as soon as 
readings indicated an inclinational 
trend. It is believed that this well at 
this great depth was completed within 
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Fig. 6. Closcly controlled vertical 
drilling need never depart materi- 
ally from a straight line 











the area directly below the derrick 
floor. 

It is vital that the surface hole be 
vertical for it is, in effect, the jig 
through which the remainder of the 
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CONTROLLED 


VERTICAL 


DRILLING 

















HERE is a chart of the course of a 
typical controlled vertical well. Note that the 
entire course of the well is within very close 
limits of a vertical line, and that the angles 
are low. 


Controlled vertical drilling is the practice of USING 
the information supplied by accurate vertical angle 
records, taken at close intervals, to direct the course of 
the bit straight down. This results in greater drilling 
speed because, when the hole is vertical, every forma- 
tion can be drilled with the most efficient combination 
of drilling weight and rotation speed for fastest pene- 
tration. Mechanical trouble and lost time are avoided; 
operating costs are reduced; the well is a better well 
during all of its producing life. It is the modern method 
of drilling—and any drilling crew can successfully prac- 
tice controlled vertical drilling methods with the regular 
drilling equipment. 


A single record taken at any point and 
considered alone can only serve as a 
slope-test. In order to practise controlled 
vertical drilling the driller must be informed 
as to whether the angle of the hole is in- 
creasing, decreasing, or remaining the 
same, This information is gained by con- 
sidering two or more records taken at close 
intervals (50 to 100 feet apart is recom- 
mended). If these records show an increas- 
ing angle, he immediately changes the 
drilling weight and speed to reduce the 
angle while it is small. The drill string acts 
as a plumb-bob, and tends to return to 
vertical when it is in tension; the bit, there- 
fore, cuts away toward the low side of the 
hole when drilling weight is reduced, re- 
turning the hole toward vertical. 
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This is a controlled direc- 
tional well. Readings of 
both vertical angles and 
direction are essential, 
and special drilling tools, 
deflecting equipment, and 
highly skilled supervision 
are required. 





A crooked well costs 
more and requires more 
drilling time than a con- 
trolled vertical well. 
Slope-testing, the prac- 
tice of taking vertical 
angle readings just to 
determine whether or not 











the contract limit is ex- 
ceeded, is NOT controlled 
vertical drilling. 


WHY YOU NEED THE 


FOR CONTROLLED 
VERTICAL DRILLING 


To be fitted for use in controlled vertical drilling 
the recorder that supplies the angle readings of 
the hole must meet these requirements: The 
record must be ACCURATE, clearly readable to 
Vg of one degree or less, and available to the 
driller immediately; the instrument must be so 
designed and constructed that it can be easily 
and quickly handled by any member of the drill- 
ing crew with uniformly good results; timing must 
be so accurately controlled that records can be 
taken with a stop on bottom of not more than 45 
seconds; the instrument must maintain laboratory 
accuracy indefinitely and have an operating 
efficiency of 98°%/ or greater under all circum- 
stances; the equipment must be easily adaptable 
for all methods of running. The Totco Recorder 
meets all these requirements; it was developed 
especially for controlled vertical drilling. 
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1311 North Havenhurst Drive, Los Angeles, Calif. 





Exclusive Export Representatives: 
(Except for Canada) 
LUCEY EXPORT CORPORATION 
3505 Woolworth Building, New York City, N. Y. 


Canadian Export Representatives 
OIL WELL SUPPLY COMPANY 


The Totco recording instru- 
ment (above right) is encased 
in a fluid tight go-devil while 
being run through the drill 
pipe. Two go-devils (A) for 
running on measuring line, 
and (B) for drop-in use, are 
shown. 


SEND FOR THIS FREE BOOK 


Describes controlled vertical drilling 
methods, gives complete description 
of Totco Recorders, and illustrated 
operating instructions. Give Com- 
pany name and position, please. 























hole will be drilled. If there is an in- 
clination in the surface hole, excessive 
vibration and drill pipe and casing 
wear will occur as the tension of the 
drill string increases with depth. 

In drilling this particular well all 
the weight carried on the bit was sup- 
plied by a 240-ft. drill collar so that 
at no time was the drill pipe in com- 
pression. Some operators have used 
even longer drill collars but the recent 
trend is toward shorter collars than 
were used a few years ago. A more re- 
cent development has been the use of 
reamers as stabilizers at the bottom 
and top of 60-ft. drill collars. More 
weight on the bit than can be sup- 
plied by the drill collar is necessary so 
some of the drill pipe above the collar 
has to make up the additional weight. 
Although the lower portion of the 
drill pipe is thus in compression, the 
drill collar itself is prevented from 
flexing to any appreciable extent by 
the stabilizers. Such a plan is believed 
to increase the plumb-bob effect even 
though the transition from tension to 
compression and the center of gravity 
are higher in the string. Both methods 
are illustrated in Fig. 4. 

Considering the center of gravity 





of the weight carried on the bit, any 
slight inclination of the hole will place 
the vertical line through the center of 
gravity beyond the base of the slim 
mass providing the weight and will 
thus set up a lateral force at the point 
where the bit contacts the formation. 
(See Fig. 5.) The horizontal compo- 
nent increases as the angle of deflection 
increases and exerts a lateral force on 
the bit. This, together with the rota- 
tional position of the drill stem and 
the unstable position of the drill col- 
lar, causes the hole to depart from 
vertical at a constantly increasing 
rate. In addition, the weight applied 
loses some of its hole-making efficiency 
as a part of the weight is dissipated in 
horizontal force. 

By rotational position of the drill 
stem is meant the position in the hole 
of that portion of the string that is 
in compression when excessive weight 
causes the pipe to lean toward the side 
of the hole or contact the wall. This 
deflection of the string will tend to 
cause the bit to cut at an angle. Long 
drill collars may bow or flex and that 
is why some operators favor the use 
of stabilizers below and above a com- 
paratively short drill collar as it is 


Holm PRE-PACKED 


believed that the rotational position of 
the pipe will then be near the center 
of the hole for a distance far enough 
above the bit to reduce deflection to 
a minimum under the weights neces- 
sary for most efficient drilling in some 
formations. 

When a well is completed by con- 
trolled vertical drilling the angles are 
kept at such small values that they in- 
volve no appreciable horizontal de- 
flection; and any deflections that do 
occur are usually offset by compensat- 
ing deflections. In many cases some 
of the deflections are eradicated by the 
action of the drill string while rotat- 
ing and when making trips in and out 
of the hole. The course of such a well 
is shown in Fig. 6. 

The successful use of this method 
of drilling actually depends on fre- 
quently and accurately determining 
the effect of the weight carried on the 
bit so that any slight tendency of the 
hole to deviate can be halted while the 
angle of inclination is still very small. 
At these small angles the natural 
plumb bob tendency of the drill string 
can be utilized to straighten the hole 
by merely decreasing the weight to 
put more of the string in tension. 
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m™ INCREASE WELL PRODUCTION 


AND PROLONG EQUIPMENT LIFE 








Liner sections are Easily and 
Quickly Welded together. 


The NELSON Gravel Liner for EXPORT has an Inner 
Screen next to the casing. This extra retaining mem- 
ber enables us to gravel-pack each NELSON Liner at 
the factory and ship direct to you in sections, ready 
for installation. This eliminates the usual transporta- 
tion cost on pipe. NELSON Liners can be assembled 
at the well by simply slipping on perforated casing 
and welding. Proper gravel is furnished from your 
own sand analysis or ours, as you prefer. We main- 
tain a modern laboratory for your benefit. 


Sections of the NELSON Liner are slipped over your perforated casing. You can use 
new or used casing or reconditioned drill pipe that is suitable for the innerliner. 


Bes NELSON PRE PACH LINEN 
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NELSON Pre-Packed Gravel Liners, especially designed 
and manufactured for EXPORT, have many advan- 
tages which save time and 
money in overseas’ fields. 
NELSON Pre-Packed Gravel 
Liners Reduce Well Mainten- 
ance Costs, Eliminate Prac- 
tically All Pulling and Bail- 
ing, Increase Production 
and make Equipment Last 
Longer. Many feet of this 
type are now being shipped 
to foreign fields. Illustrated 
literature on request. 


Showing Inner Screen of NEL- 
SON Gravel Liner for Export. 


NELSON PIONEERED THE PRE-PACKED GRAVEL LINER 


J. B. NELSON 


3035 Cherry Ave., Long Beach, Calif. 
FOREIGN DISTRIBUTORS: B & W, INC. 
3545 Cedar Avenue, Long Beach, California 
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AGNOLIA Petroleum Company 

has just completed the laying 
of a 4-in. gasoline pipe line between 
Fort Worth, Texas, and Oklahoma 
City, Oklahoma, a distance of 186 
miles. Extending from the Magnolia 
Petroleum Company’s refinery at Fort 
Worth to the Petty station three miles 
south of Oklahoma City, the line will 
transport various grades of gasoline, 
kerosine, and other distillates, terminals 
to be provided at Gainesville, Texas, 
Lone Grove, Oklahoma, and Oklahoma 
City for their distribution. The line 
follows a route via Denton and Gaines- 
ville, Texas, 10 miles west of Ardmore, 
Oklahoma, 10 miles west of Pauls 
Valley, 6 miles west of Purcell, 2 miles 
east of Norman, to Petty station. 

In performing the construction 
work, the contractor, Williams Broth- 
ers Corporation, used two spreads, one 
on the Oklahoma end of the line, the 
other on the Texas section. Those 
working in Oklahoma made their head- 
quarters in Norman for the initial 
stages of the work, later moving to 
Pauls Valley. The Texas crew first 
operated out of Gainesville, then from 
Fort Worth as the line neared that 
point. 

Construction began August 12 and 
the Texas section of the line, consist- 
ing of 76 miles, was completed Octo- 
ber 6. The Oklahoma section, 110 
miles, was finished October 20. 

Each spread had as its principal 


This boulder-budging behemoth roots a path for the ditcher 
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New Line Adds to Gasoline 


Transportation Facilities 
in Mid-Continent Area 


“Plow” for removing boulders ahead of ditchers and 
double-transmission cleaning machine among features 
of equipment employed in laying 186-mile line 
By FRANK H. LOVE 
Managing Editor 


equipment a “plow” for removing and priming machine, one coating and 
boulders ahead of the ditchers con- wrapping machine, a bulldozer for 
cerning which more will be said later, backfilling, the necessary trucks for 
two ditching machines, one cleaning stringing pipe, tractors for lining-up 
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The firing line becomes mobile when electric welding is by the stove-pipe method 


























pipe, and welding machines. A total 
of 35 trucks and 20 tractors was used 
on the job. The Oklahoma spread used 
eight welding machines and the Texas 
crew seven. 

Principal natural obstacles were nu- 
merous washes in Oklahoma, boulders 
and rock formations in both Texas and 
Oklahoma, and three river crossings. 
Early in the work it was found that 
large boulders and rock beds beneath 
the surface of the ground served to 
slow progress of the ditching machines, 
and although it was necessary to blast 
some of this rock, most of it could be 
removed by use of equipment popu- 
larly termed “the plow.” This equip- 
ment was fashioned from two bull- 
dozers and a specially -constructed 
large plow-type blade. The blade was 
fastened to the front bulldozer by a 
1'4-in. drawbar. Onto the back of 
the blade was welded two strips of 
angle iron. The blade of the rear bull- 
dozer was set between these strips and 
could thus push the plow while the 
front bulldozer pulled it, at the same 
time by movement of the blade up- 
ward or downward regulating the 
depth of the plow. By thus clearing 
the way the ditchers were able to im- 
prove their speed and keep well ahead 
of the line-up and welding gangs, each 
machine making 2 to 4 miles per day 
depending upon terrain, cutting a 

















trench 24 in. wide and 28 in. deep. 
The three rivers crossed were the 
South Canadian near Norman, Okla- 
homa, the Washita near Pauls Valley, 
Oklahoma, and the Red River on the 
Oklahoma-Texas line. The South Ca- 
nadian crossing was 1 mile in width, 
the Washita River crossing 400 ft., 
and the Red River crossing 1600 ft. 
The procedure in all cases was to 
make-up the pipe strings on the river 
bank and pull them into the river by 
means of tractors equipped with winch 
lines. The 4-in. pipe was encased in 
6-in., being centered by lugs welded 
onto the pipe. A vent was cut in the 
outer pipe at specified intervals and 
hot Konite coating pumped into the 
annular space. When the coating ma- 
terial had set, this vent was closed by 
welding. River clamps weighing 600 
lb. each were spaced approximately 
every 50 ft. The low water stage of 
the rivers made it possible to dig a 
trench by hand and give the pipe a 
covering varying from 18 in. to 48 
in. as necessitated by local conditions. 
The policy of encasing the 4-in. 
pipe with 6-in. and pumping coating 
into the annular space was also car- 
ried out in making highway and rail- 
road crossings. The ends of the pipe 
were closed by casing bushings. The 
tunnel for the pipe was drilled with a 








manually-operated auger and each 
crossing vented. 

On the whole the Oklahoma end of 
the line presented the most difficulty 
due to the many washes, which im- 
peded progress of the ditching equip- 
ment and required the making of nu- 
merous sag bends. Because of the small 
diameter of the pipe all pipe bends 
were made cold. 

The line pipe was shipped by rail 
to points convenient to the work, and 
accessibility of the right-of-way made 
stringing easily accomplished. The pipe 
was received in random lengths, meas- 
uring 46 to 50 ft. The ends of each 
joint of pipe were covered by metal 
cap-type pipe protectors to prevent 
entrance of foreign matter to the in- 
terior, which were not removed until 
the welders were ready to make the 
tack welds. 

The stove-pipe method of welding 
was employed for the entire line, two 
electric welding machines being used 
by each crew for the tack welds and 
5 to 6 for the finish welds. Three 
beads were run on each joint, each 
welder making between 50 to 60 welds 
per 9-hour day. 

After the pipe was welded and left 
on skids above the ditch it was cleaned 
and primed by a traveling-type ma- 
chine. A feature of this machine was 
its double transmission that made it 
possible to regulate independently the 
traveling speed of the machine and the 
rotating speed of the cleaning head. In 
other words, when it became necessary 
to slow-down the travel of the machine 
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Left: Two to four miles of trench per 
day is a steady diet for this ditcher 


Below: Coating and wrapping the 
line pipe in one operation 
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Rated Drilling Capacity 
7500 feet with 4%" 
Drill Pipe 


The Ideal Type 75 Consolidated Rig includes a ee internal combustion engine 
powered drilling rig, consisting of the Type 75 Draw Works and Transmission Unit with 
Master Friction Clutch and Gear Reverse, Slush Pump, Transmission Equipment and two 
Engines having a maximum combined output of 500 H. P., for drilling operations to 7500 
feet with 4%4-tach drill pipe and ortionateiy deeper with smaller ‘drill pipe. 

The Ideal Type 75 Draw Works has a selecti 
drive speeds and consists of two units, 
plete oi! bath 
including Master Clutch Shaft ai 


The Draw Works Unit when separated 
ing weighs 19,720 pounds while the Trans- 
nese tail cae Tedd cova 


Also available are our lighter 
Types 40 and 50 Consolidated 
Rigs nominally rated at 4000 
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TYPE 75 DRAW WORKS AND 
TRANSMISSION UNIT 


THE NATIONAL SUPPLY consis 


30 ROCKEFELLER PLAZA, NEW YORK, N. Y., U.S. A. 
RIVER PLATE HOUSE, FINSBURY CIRCUS & SOUTH PLACE, LONDON, E. C. 2, (Limited Liability) PLOESTI, ROUMANIA 
MARACAIBO, VENEZUELA 


*epresentatives: Rome, Italy; Port-of-Spain; Trinidad; Belgrade, Yugoslavia; Buenos Aires, Argentine; Tokio, Japan; Sydney, Australio 












































the revolving speed could be main- 
tained or increased if desired. This fea- 
ture also would be of particular value 
in instances of pipe-line recondition- 
ing, as it would be possible to retard 
the speed of travel and increase the 
speed of the cleaning head when badly 
corroded sections of line were encoun- 
tered. In the past it quite often has 
been necessary to reverse the direc- 
tion of the machine and “workover” a 
section of pipe several times before it 
was adquately cleaned. 

Hot coating and asbestos felt and 
kraft paper wrappers were applied to 


Offset Flume for Mud Sampling 


By 
CHAS. C. LYNDE 


— taken from the mud 
stream are overloaded with cut- 
tings if drawn from the bottom of the 
flow, and the outlet tends to clog 
quickly if closed-off or pinched-down; 
whereas if the outlet is at the top, no 
sample is obtained unless a full stream 
of mud is maintained. 

By welding a short 2-in. nipple into 
the side of the 6-in. pipe serving in 
lieu of the usual open flume mud re- 
turn, one drilling company automat- 
ically obtained a representative or mid- 
sample, controlling the amount of ef- 
flux through the branch by means of 
a gate valve situated close to the main 
pipe. 

The stream from this branch, led 
into a flume with a number of cross 
members to permit the placing of baf- 
fles to allow cuttings to settle-out and 
accumulate, makes the obtaining of a 
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the pipe over the entire length of the 
line. The now standard machine that 
performs all three of these functions 
in a single operation was employed for 
this work. An accompanying illustra- 
tion shows this machine in operation. 
This unit, propelled by a gasoline en- 
gine, rides the pipe as the latter is held 
above the trench by a tractor equipped 
with boom and winch. A hopper re- 
ceives the hot coating, which flows 
over the pipe through a regulating 
valve, the overflow being caught by a 
drip pan and pumped back into the 
hopper. The gasoline engine that pro- 


finished product 





5 
ca 


A bulldozer backfilling the 





pels the machine also drives the pump 
that forces the overflow from the 
drip pan back into the hopper, as well 
as powering the wrapping arm. The 
coating adheres to the pipe to a thick- 
ness of approximately 3/32 in. and 
application of the asbestos felt and 
kraft paper wrappers follows immedi- 
ately. 

The pipe was lowered as soon as 
coated, except that a skid was left 
about every 300 ft. and this pipe 
lowered in the cool of the morning 
when fully contracted. Backfilling was 
performed by use of bulldozers. 

Although not erected as yet, termi- 
nals are to be constructed near Gaines- 
ville, Texas, Lone Grove, Oklahoma, 
and Oklahoma City, Oklahoma. Facil- 
ities will be provided for storage and 
for truck- and tank-car loading of 
gasoline, kerosine, light oils, and other 
distillates, which will vary according 
to the consumer demands in different 
areas. 

Ben Law was the general superin- 
tendent for Williams Brothers Corpo- 
ration, and spread foremen were Lee- 
man Creech in Texas and W. H. Law 
in Oklahoma. George Jackson was 
chief inspector for the Magnolia Pipe 
Line Company. 
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A representative sample of mud is directed into the flume through a 2-in. 
pipe welded into the 6-in. mud return line 





sample simply the task of opening the 
gate for a short period, flushing out 
the residue from previous samplings, 
and then setting the baffles and allow- 
ing any desired small percentage of the 
fresh mud stream to flow through the 


bypass until the desired sample has 
collected. 

The lower end of the bypass flume 
is connected to the mud pits, so that 
no mud is lost through the use of the 
device. 
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—That is what E. C. Johnston, oil producer 
and drilling contractor of Longview, 
Texas, says about Smith Casing. His lette: 
is reproduced verbatim below 


“In response to your recent inquiry, this is to advise that 
I have set my fifth A. O. Smith oil string at Tinsley, 
Mississippi in that state’s first oil field. 


“On 514” O. D. casing, I was able to go from 17# 
H-40 to your 144 High Yield and substantially increase 
my safety factors against collapse and pull-out. This 
change actually saved me almost $500 per string. 

“My field men like the longer lengths of Smith Casing, 
as this contributes much to shorter running time without 
sacrificing any safety measures. 


“I would like to express my appreciation of your 
splendid co-operation in matters pertaining to our 
business relationship.” 


Yours very truly, & Lota” 


DID YOU KNOW? aa You Too Can Save Up to $1000 


@ A. O. Smith Corporation, major supplier of casing, also produces .. . Ss M ITH 
@ A large portion of the line pipe for CASIAG or More on Each Well 


transporting petroleum products... . ° . 
@ Most of the pressure vessels for refining If you are interested in Saving up to $1000 


them ... or more—with safety—on each well, send 
@ Most of the frames for the automobiles 


aaa... the figures for your next string to the nearest A. O. Smith 
@ The economic welfare of the office. A. O. Smith Corporation, Milwaukee, Wisconsin. 
that of iy ye Offices at: New York, Pittsburgh, Chicago, Tulsa, Dallas, 
eis Cael a Shreveport, Houston, Corpus Christi, Midland, Los 


Angeles. 


MANUFACTURERS OF ELECTRIC-WELDED 


reVeUIEE REL BOTT 
CORPORATION. 


Milwaukee, Wisconsin 


Pressure Vessels + Line Pipe 
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Pressure Distribution About a Slotted 
Liner in a Producing Oil Well’ 


Part 2 
By FRANK G. MILLER 


Assistant Petroleum Engineer, U. S. Bureau of Mines, Petroleum 
and Natural Gas Division, San Francisco, California 


FTER the permeability data had 
been collected the pressure losses 

in the vicinity of a slot were measured 
for various rates of flow. The low-pres- 
sure limb of a differential manometer was 
connected to a tap in the well slightly 
downstream from the slot (see Fig. 3) 
and the high-pressure limb was con- 
nected to tap 7 slightly upstream from 


“t. — 2,25, 


w 


where ry is the well radius. A pressure 
differential, thus measured, would be 
caused by the flow resistance between 
tap 7 and the well wall plus the slot 
resistance. This head loss is plotted as 
a function of flow rate in Fig. 7 for 
all slots tested. 


the slot and in the sand; 


The slot loss, alone, for various rates 
of water flow, was obtained with the 
same manometer connection but with 
the apparatus emptied and cleaned of 
all traces of sand. Fig. 8 is a graphical 
representation of these data for all 
slots tested. 


A comparison of Figs. 7 and 8 
shows that a slot loss is small as com- 
pared to the corresponding loss due to 


the slot plus the sand out to - = 
© 
2.25. If Darcy’s law described the 
flow in the sand near the well wall, 
therefore, the curves of Fig. 7 would 
approach straight lines. The loss of 
head, not being directly proportional 
to the first power of the flow rate but 
to some power greater than 1, suggests 
turbulence. The curves of Fig. 8 were 
subtracted, graphically, from those of 
Fig. 7, so that a third set of curves 
could be drawn, in which the pressure 
drop across the sand, between the well 
wall and r, = 2.25 ry, could be plot- 
ted against the flow rate—one curve 
corresponding to each slot. This pro- 
cedure is not strictly correct, as the 
approach conditions of any slot will be 
changed somewhat by the presence of 
sand, but as the slot loss is small com- 
pared to the loss due to the sand, no 
serious error is introduced. The results 
obtained in the foregoing manner 
when plotted on logarithmic paper are 


1Part of a more detailed thesis submitted to 
the University of California in partial fulfillment 
of the requirements for the degree of master of 
science in mechanical engineering. This nopet 
also appeared as T.P. No. 1222 in A.I.M 
Petroleum Technology, August, 1940. 
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A photograph and biograph- 
ical sketch of the writer can 
be found on page 109 of the 
September issue of The Pe- 
troleum Engineer, in connec- 
tion with Part 1 of this article. 











shown in Fig. 9. The curves, as shown, 
are straight lines for a range of flow 
rates between 0.6 < 10% and 1.8 
10°3 cu. ft. per sec. This upper limit 
of the range of flow rates is specified 
particularly, as experimental data cor- 
responding to all slots are not available 
for faster rates. 

In interpreting the foregoing results 
it should be realized that the experi- 
mental flow rates were high because 
the thickness of the sand was only 3 
in. and the well diameter 1 in., and 
only the sand of a 45-deg. sector was 
drained; actual well production rates 
per 3 in. of sand per 45-deg. sector 
would be lower. Furthermore, corre- 
sponding fluid velocity in the sand 
near the well wall would be less due 
to the much larger diameter of actual 
wells. Hence, it is not likely that 
turbulent flow occurs in the sand near 
the wall of an actual well producing a 
single-phase liquid in the tubing. It 
will be significant to point out that 
there was no turbulent flow in the 
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sand beyond tap 7 in any of the ex- 
periments, as repeated determinations 


of F.—? 





for any particular test 


checked regardless of the flow rate 
used, whereas if any turbulence had 
been present the ratio would have 
varied with the rate. 


It will now be apparent that the re- 
sults illustrated in Figs. 6 and 9 may 
be combined and replotted to show the 
pressure distribution in the sand from 
the well wall outward for any par- 
ticular flow rate or slot on which data 
are available. Figs. 10 and 11 illustrate 
the results plotted in this manner for 
the maximum flow rate on which data 
on all slots were collected and for 
one lower rate. The curves of Figs. 10 
and 11 are compatible with those of 
Fig. 6, in that each curve represents 
the best straight line through the re- 
spective points for the five greatest 
values of (=). 

fe 

The intercept on the pressure axis 
when one of these curves is extrap- 
olated indicates the pressure loss, for 
the particular flow rate, due to all 
additional flow restrictions occurring 
in the sand beyond the well wall. It 
would not be strictly correct to com- 
pare directly the intercepts (corre- 
sponding to one flow rate) and find 
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Fig. 7. Head loss, due to slots plus sand between liner wall and r,, = 2.25r,, as 
a function of flow rate 
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Anyone who has strung a Hazard 
LAY-SET Preformed Line knows 
it handles easier. LAY-SET is a flexible, lim- 
ber line. It has little or no tendency to throw 
itself into a kink. It doesn’t fight the men 
who are working with it. That’s because 
Hazard LAY-SET is preformed at the mill. 
Preforming makes it calm and relaxed. Pre- 
forming makes it last longer, too, by endow- 
ing it with remarkable fatigue resistance. 
More than this, LAY-SET Preformed spools 
better because it whips less; it resists rotat- 
ing in sheave grooves; it makes possible 
faster round trips. More and more rotary 
operators are turning to Hazard LAY-SET 
Preformed for their drilling, coring and swab- 
bing lines. They know all Hazard Lines are 
backed by nearly a century of wire rope 
making experience. They know Hazard’s 
LAY-SET Preformed Green Strand to be 
the greater dollar value line. 


Green Signifies Full Speed Ahead fo 
National Preparedness 


EVAN AD WIRE ROPE DIVISION 


AMERICAN CHAIN & CABLE COMPANY, INC. 


WILKES-BARRE, PENNSYLVANIA 


Branches or Distributors in All Important Oil Fields 
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Fig. 8. Head loss, due to slots alone, as a function of flow rate—no sand present 
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the effect of slot dimensions as the 
viscosity of the water and the average 
permeability of the sand differed from 
test to test. The results of the electri- 
cal analogy experiments will be used, 
however, to compute the pressure loss 
(intercept value) that would have re- 
sulted had convergence of the stream- 
lines been the only influencing factor. 
The magnitude of the ratio of the ex- 
perimental loss, obtained from the 
fluid flow experiments, to the theo- 
retical convergence loss, computed 
from the results of the electrical an- 
alogy experiments, affords a measure 
of the effect of bridging and arching 
as related to slot size. 

Electrolytic conduction model 
experiments. Six copper strips, an- 
alogous to slots in a liner, were tested 
in the electrical analogy apparatus. 
Three of the strips were for two-di- 
mensional flow; that is, each of these 
was exposed to the entire height of the 
electrolyte when being tested so that 
the distribution of the current lines 
would be identical throughout the 
electrolyte in all horizontal planes pa- 
rallel to its surface. The depth of the 
electrolyte was 3 in. in all experi- 
ments, therefore the length of the 
strips for the two-dimensional flow 
was 3 in. The width of the strips, 
designated as strips A, B, and C, was 
0.020, 0.040, and 0.064 in., respec- 
tively. The ‘“‘well” diameter was 2 in., 
so that the ratios of the width of 
strips A, B, and C to the “well” di- 
ameter were 0.010, 0.020, and 0.032, 
respectively. The other three strips, 
G, F, and D, also, were 0.020, 0.040, 
and 0.064 in. wide, respectively, but 
only 1% in. of their length could be 
exposed to the 3 in. of electrolyte 
when each was tested. The portion of 
a strip exposed to the electrolyte in 
each test extended from the surface to 
a point 14% in. below the surface, 
hence three-dimensional flow resulted 
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as the current lines in the vicinity of 
the strip had to converge in vertical 
planes as well as horizontal planes to 
pass into the strip. 

In the description of the fluid flow 
apparatus it was stated that the di- 
ameter of the well was 1 in., that the 
sand of a 45-deg. sector was drained 
in the tests of each slot, and that the 
thickness of the sand was 3 in. In the 
electrolytic conduction model the di- 
ameter of the “‘well” was 2 in., and a 
45-deg. sector of the conducting 


medium was opposite the face of the 
well in each test, but the depth of the 
electrolyte was made only 3 in. for 
convenience in performing the experi- 
ments. If the model were geometrically 
similar to the sand apparatus the depth 
of the electrolyte necessarily would be 
6 in. If an imaginary horizontal 
plane were passed through the center 
of the sand in the prototype, however, 
then the model as constructed would 
be geometrically similar to a half of 
the fluid-flow apparatus, taken either 
above or below that plane. Further- 
more, voltage differences actually 
measured in experiments with the 
model were exactly double what they 
would have been if the depth of the 
electrolyte had been 6 in. instead of 
3 in., if the strips for two-dimensional 
flow were considered to be 6 in. long 
instead of 3 in., and if the strips for 
three-dimensional flow were taken to 
be 3 in. long, with a blank space on 
the face of the well opposite the elec- 
trolyte for 1'/ in. at each end of the 
strip. Computations and results on the 
model experiments, therefore, were 
based upon a 6-in. depth of electro- 
lyte so that a direct comparison could 
be made with the fluid flow experi- 
ments. 

Fig. 12 is a graphic representation 
of the results computed from the data 
taken on the electrolytic conduction 
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Fig. 9. Pressure differential, due to sand between liner wall and r,, — 2.25r,,, as 
a function of flow rate with different slots opposite sand 
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PETROLEUM E 


@ In the work-a-day world 
most activity ceases by sunset. 
Men and machinery quit their 
tasks, and night is reserved 
for rest. 


~~ Yitility | 
\ ELECTRIC POWER 


But there is one business in 
our great industrial world 
which never rests—and that is the Petroleum industry. 
It never rests because it is required to give perpetual 
service. Therefore, it is significant that the petroleum 
industry uses Utility Electric Power for practically 
every conceivable power job, because this is the power 
that insures constant service at all times. 


In the producing division of the oil industry alone, 
thousands of pumping wells are being operated by 
Utility Electric Power — starting and stopping auto- 
matically as if controlled by an unseen hand. 


Utility Electric Power does not need a constant at- 
tendant. Its dependability is one of its outstanding ad- 
vantages. And an important fact is, considering all its 
superior features, Utility Electric Power costs less in 
the end. 


If you’re interested in honest-to-goodness facts, see 
a sales engineer from your Utility Electric Power Serv- 
ice Company. Actual case records prove that Utility 
Electric Power is efficient and economical. 


Me J OWE 


@ The Petroleum Electric Power Association is 
the outgrowth of a desire on the part of Electric 
Power Companies to render greater service, through 
cooperative effort, to the Petroleum Industry. 





LECTRIC POWER ASSOCIATION 
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Figs. 10 and 11. Curves showin 





model. The distribution of voltage 
through the electrolyte in the tank 
was determined for various rates of 
current flow for each strip. The six 
different curves in the figure are for 
the six copper strips (analogous to 
slots) tested. The heavy lines represent 
the radial part of the flow pertaining 
to the various strips. The dotted parts 
of the lines are extrapolations into the 
nonradial flow region. 

Equation (1) describes the radial 
flow of a fluid through a porous medi- 
um. The corresponding equation for 
the flow of current through an elec- 
trolyte in a tank having the shape of 
a 45-deg. radial sector would be: 
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pressure losses in vicinity of liner wall for 
different slots and two rates of flow 


tee aaa a a a a a ae 


where (E, —E,y) is the voltage drop 
between a point at the ‘well’ radius, 
rw, and some point a distance r, from 
the “well” axis, I the current flowing 
(amperes), > the specific resistance of 
the electrolyte (ohm-ft.), h the depth 
of the electrolyte in the tank (ft.), 
2.303 the factor for converting com- 
mon logarithms to natural (Napier- 
ian) logarithms, and c a constant. 

Inspection of the figure will show 
that the equations of all the curves 
have the general form: 


r E, — Ew 
l ne — n ~W 
og “a c( [ )+ b, . (6) 
where b is the intercept cut off on the 


(") axis. It will be apparent that 


r w 


—_— | is the intercept cut off on the 
c 


E, — Ew —s 
I axils. 


A study of the flow system reveals 
that these curves when extrapolated to 


se a 
the( I ) axis establish intercepts 


in each instance that represent graphi- 
cal measures of the added voltage dif- 
ference, for a unit rate of current 
flow, required to overcome the addi- 
tional resistance due to convergence of 
the lines of current in passing into a 
strip. 


The parallelism of the curves in Fig. 
12 indicates that the specific resistance 
of the salt solution was the same in all 
experiments, so that direct comparison 
could be made among the test results 
for the strips. The value of the spe- 
cific resistance may be computed from 
the slope determined from any one of 
the curves as from equation (5): 

ah 
‘= ses « = « By 
4(2.303)c 

The specific resistance was found to 
be 6.88 ohm-ft. or 210 ohm-cm. The 


would be 


specific conductance 


0.0047 mho per cm., according to the 
experimental results. 

Tabular data® are available in which 
equivalent conductivities of sodium 
chloride (NaCl) solutions are given in 
terms of their concentrations. The spe- 
cific conductance obtained from the 
results of the experiments was com- 
pared with that computed from the 
tabular data after the concentration of 
the test salt solution was found, and 
the two values agreed. The concentra- 
tion of the test salt solution was deter- 
mined by titrating it against a stand- 
ard silver nitrate (AgNO,) solution. 

The experimental curves are used 
for a comparison on the basis of strip 
dimensions and on the relative effect 
of two- and three-dimensional flow for 
a conducting medium homogeneous to 
the well wall. For this purpose the val- 
'n — Ey 
I 
axis, representing the added voltage drop 
per unit rate of current flow due to 
convergence, are used. Hereafter in this 
report such intercept values are termed 
convergence losses. The intercept for 


ES). 


in the lower left corner of the graph, 
represents the convergence loss for this 
particular strip. If the convergence 
loss were zero the flow would be radial 


ues of the intercepts on the ~~" 


strip C, designated as 


“Chemical Engineer's Handbock, by J. H 
Perry. First edition, McGraw-Hill Book Com- 
pany, Inc., New York, New York, 1934, p. 2510 


(Continued on Page 142) 
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FOR 
SF AGAINST WASTE 


@ Cummins Diesel power is the profitable power because 
it eliminates waste. Cummins Dependable Diesels use low-cost fuel economically. They are com- 


pletely reliable for day-in, day-out service on the toughest jobs . . . costly down-time is reduced to 


the minimum and footage is faster. Cummins Dependable Diesels are cheaper to keep running... 


maintenance and service bills become a negligible item. They have the high torque characteristic, 
the power that lugs and holds on under heavy, shock loads. 

These low-cost features of Cummins Diesel 
power have been demonstrated in thousands of 
hours of drilling operations. As operators in every 
oD d 
field have already discovered, you can best defend 
your job against waste by selecting Cummins 
Diesel power for your rotary or cable tool drilling, 
I ; ’ = 
pumping or generating operations. Cummins En- 


gine Company, 1516 Wilson St., Columbus, Ind. 


MID-CONTINENT SUPPLY COMPANY, FORT WORTH, TEXAS 


Distributors Mid-Continent Territory 


BELOW: Model LP-600 Cum- RIGHT: Model HBIS-600 (Su- 
mins Dependable Diesel, 250 hp. percharged) Cummins Depend- 
at 1,000 rpm. able Diesel, 200 hp. at 1,800 rpm. 
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EDITORIAL ACHIEVEMENT 





fist Sward in the Annual Competition conducted by Industrial Marketing for the best employes 


relations editorial program of the year was won by The Petroleum Engineer. This signal honor marks a fitting 
climax to the many expressions of commendation from leaders in the petroleum industry on the far-reaching 
effectiveness of the job accomplished by the editors of The Petroleum Engineer in the conduct of research, the 
writing and presentation of the series This Industry of Ours, for which the award was made. 


The Petroleum Engineer, in accepting this award, fully acknowledges the unstinted cooperation of the 
_ scores of influential men in the petroleum industry whose assistance made possible our efforts toward industrial 
peace and mutual understanding. We share the honor of the award with them. 





The pacuatey’ 's protons are our problems. The Petroleum Engineer’ s editorial policy is 5 dedicated to sceving 


a fanufacturers of field and plant equipment for the petroleum industry find that it pays to vali their adver- 
ji} The Petroleum Engineer, to benefit by its editorial foresight and aggressiveness. 


‘An ABC-ABP Monthly, The Petroleum Engineer has an international paid circulation going direct to officials 
d°men actively engaged in operating (buying) departments. Distribution is concentrated in active producing 
nd: refining areas, where 907 of all equipment and supplies is purchased. 


* “The Petroleum Engineer is edited by engineers, written by engineers and operating men. In scope the mag- 
: thine étabraces the drilling, producing, refining, natural gasoline manufacturing and pipe line branches of the 


mane yours ee aw-dagineered product, sold to oil and gas company operating departments, your advertising be- 
On v ‘Tondo: The Pedeotenin ae borer it will reach today’s oil industry buyers in a stand-out publication having 
ae nes adverplsing: Line: %. oo 

aM Rail se fr sivesiain rates, write our nearest representative. 
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Allen Bidg. Dallas, Texas 





ROGER MOTHERAL E. V. PERKINS 

7545 Kessel Street 330 South Wells Street 
Forest Hills, Long Island, Chicago, Ill. 

New York 


AXE JONES 
343 Bassett Road 
Bay Village, Cleveland, Ohio 


T. J. CROWLEY, Vice Pres. R. C. WIPPERMAN 
1402 South Owasso Street 518 North Sweetzer 
Tulsa, Oklahoma Los Angeles, California 
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Fig. 12. Electrical analogy curves showing voltage drop per ampere in vicinity 
of "well wall for different copper strips 
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(Continued from Page 138) 
to the well wall. Table 2 summarizes 
the results. 

The results show that the conver- 
gence loss is not affected greatly by a 
two- or three-fold change in the strip 
width so long as the flow remains 
either two-dimensional or three-dimen- 
sional when the change is made. This 
fact also is evident from the figure as 
the three curves for the two-dimen- 
sional flow strips are grouped, as are 
the three curves for the three-dimen- 
sional flow strips. A marked decrease 
in the convergence loss results, how- 
ever, when a strip length is doubled 
and the flow changes from three- to 
two-dimensional. In fact, a compari- 
son between strips A and G, which 
have the same width, shows that the 
convergence loss for three-dimensional 
flow is approximately three times as 
great as for two-dimensional flow. 
Similar independent comparisons be- 
tween strips B and F, which have the 
same width, and between C and D, 
which also have the same width, sub- 
stantiate this result. 

Combination of fluid flow and 
electrical analogy results. The fol- 
lowing equation relates the variables of 
geometrically similar electrical and 
fluid flow systems provided Ohm’s law 
and Darcy’s law are respectively appli- 
cable: 

dl k dP dE 

A. OT Ie 
in which / is a length of the conductor 
(electrolyte or sand), ft.; A the cross- 
sectional area presented to flow and, in 
general, a function of I, sq. ft.; k the 
sand permeability, sq. ft.; the fluid 
viscosity, lb-sec. per sq. ft.; P the fluid 
pressure, lb. per sq. ft.; Q the rate of 
flow, cu. ft. per sec.; E the voltage; 
I the current flow. amp., and > the 
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specific resistance of the electrolyte, 
ohm-ft. If the foregoing units are 
used, equation (8) will be found to be 
dimensionally consistent—all members 
having the units of ft. Hence from 
equation (8): 
 _ AEQu 
AP=Ts eo elt OY 
As the electrolytic conduction sys- 
tem was geometrically similar to the 
fluid flow system the value of some 
particular intercept may be taken 
from Fig. 12 and used to compute the 
pressure differential for an analogous 
fluid flow system in which the fluid 
viscosity, sand permeability, and vol- 
umetric flow rate are specified. For ex- 
ample, the intercept for copper: strip, 


F, i? )= 26.7 v. per amp. (Fig. 





12). The specific resistance (=) of 
the test salt solution was 6.88 ohm-ft. 
During the test of slot F in the fluid 
flow experiments the viscosity (u) of 
the water was 2.54 & 10° lb-sec. per 
sq. ft. and the sand permeability (k) 
was 53.1 X 107!) sq. ft. For a flow 
rate of 1.8 < 10-3 cu. ft. per sec. 
therefore: 

26.7 X 1.8 K 10 °° XK 2.54 K 10° 

6.88 * 53.1 K 10°"? 

= 334 Ib. per sq. ft. 

In other words, the intercept of the 
curve for slot F in Fig. 10 would 
represent a pressure difference of 334 
Ib. per sq. ft. if the convergence loss 
had been the only influencing factor, 
that is, if no bridging or turbulence 
had been manifest just outside the 
slot. In the lower left corner of Fig. 
10 will be found the designation Por 
indicating the magnitude of this com- 
puted convergence loss for slot F. The 
experimental value of the intercept is 
2100 Ib. per sq. ft., as determined 
from the fluid flow tests, hence the 
additional pressure loss resulting from 
the bridging of the sand over the slot 
and some turbulence just outside the 
slot is 2100 — 334 or 1766 lb. per 
sq. ft. The ratio of the actual experi- 
mental loss to the computed conver- 
gence loss is 2100/334 or 6.29. It fol- 
lows that the relationships between slot 
dimensions and total pressure losses 
would: be indicated if similar ratios 
were computed for all slots tested and 
both flow rates used in Figs. 10 and 11, 
as these ratios are dimensionless and 
independent of sand permeability and 
fluid viscosity. The results of the 
computations are given in Table 3. 

Eprror’s Note: This article will be 
continued in an early issue. 


a? = 











Rate of flow, | Slot opposite | Experimental loss, 


cu. ft. per sec. | sand lb. per sq. ft. 

A 540 

3 B 0 

i.e: 8" C 180 
G 5620 

F 2100 

A 80 

3 B —$7 

0.6 x 10° C | 84 
G | 746 

F 372 





TABLE 2 
Results of electrolytic conduction model experiments 
Copper Width, Length, Type of Ratio of width of | Convergence loss, 
strip in. in. flow slot to well, volts per amp. 
F P I 
diameter 
A 0.020 6.0 is 0.010 11.0 
B 040 6.0 i Two- al .020 9.1 
Cc 064 6.0 dimensiona 032 79 
G .020 3.0 010 30.7 
F “040 3.0 Ph “020 26.7 
D 064 3.0 saan .032 24.0 
TABLE 3 


Summary of results 


Computed 
convergence loss, | minus convergence | convergence loss, 


lb. per sq. ft. loss, lb. per sq. ft. dimensionless 
118 422 4.58 
98.8 98.8 0 
84.1 —264 —2.14 
260 5360 21.6 
334 1766 6.29 
39.4 40.6 2.03 
33.0 —70 —1.12 
28.1 112 2.99 
86.8 659 8.59 
112 260 3.32 


Ratio of experi- 


Experimental loss mental loss to 








THE PETROLEUM ENGINEER, OCT., 1940 











E HAVE discussed in a pre- 

vious article the methods where- 
by the best lubricants obtained from 
mineral oils alone are refined, and the 
general results obtainable from petro- 
leum hydrocarbons without the use 
of additional, non-petroleum con- 
stituents have been outlined. In the na- 
ture of chemical laws, every natural 
product found in the world or that can 
be synthesized possesses certain char- 
acteristics and properties in varying de- 
grees for any purpose to which that 
product may be put. Just as inevitably 
the purposes to which a given product 
may be applied are limited by the nat- 
ural properties of that product. To 
exceed the limitations of those proper- 
ties is to demand of the product char- 
acteristics that are beyond natural laws 
and to expect results that therefore 
cannot be realized. 

The human organism possesses a de- 
gree of extension of capabilities—an 
endurance under the stress of extra 
severe conditions that enables that 
organism to attain results not under- 
standable or explainable on the basis 
of the capabilities of human beings 
under ordinary conditions. That flexi- 
bility of ‘‘characteristics” is due to the 
fact that the human body is a living 
entity. 

No chemical compound, as we un- 
derstand it now, and no natural or 
synthetic chemical product is a living 
organism. None has any ability, there- 
fore, to extend its degree of possession 
of properties under any conditions. 
When the limits of a natural charac- 
teristic are exceeded, the chemical or 
physical elasticity of the material gives 
way, and the product either ceases to 
perform its function, or ceases to exist 
in its former state. These preceding 
statements are so axiomatic and their 
connotations are so reasonable that no 
proof is needed. Yet we think and act 
counter to the limitations thus imposed 
in numerous industrial situations. If a 
steel does not possess the properties 
necessary to prevent its corrosion or 
destruction in a still tube, a milling 
cutter, or an automotive engine, we 
either accept the inability to perform 
the service and replace the steel at too- 
frequent intervals, or we employ a 
more resistant alloy that does possess 
the required properties to the necessary 
degree. If a lightweight cotton fabric 
is unequal to the work of keeping the 
human body warm under low temper- 
atures, we employ woolen or silk of 
the weight necessary to accomplish the 
desired result. 


Yet in the matter of lubrication we 
have in the past often made demands 
on the capabilities of natural hydro- 
carbons that are beyond their limita- 
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tions, with the result that failure oc- 
curred both of lubricant and of ma- 
chinery on which the lubricant was 
mis-employed. In general, these axi- 
omatic limitations are recognized in in- 
dustry and in recent years tremendous 
strides have been made in the prepara- 
tion of lubricants possessing properties 
adequate to the work required of them. 


The indispensable properties required 
in a lubricant for any purpose may be 
reduced to two. The lubricant must 
be able to carry the load placed on it 
between the bearing surfaces without 
permitting metal-to-metal contact, 
thus preventing excessive wear or at- 
trition of the bearing surfaces. It must 
maintain its original properties to the 
degree required to enable it to carry 
out its first function during its use- 
life. In briefer statement, the lubricant 
must have adequate load-carrying 
capacity, and it must be stable under 
the conditions existing where it is 
used. 

Recent industrial developments, 
especially in the automotive and 
power-generating fields, have accentu- 
ated the pressures and temperatures 
that lubricants must withstand. Auto- 
motive engine speeds have increased 
from 2500-3000 r.p.m. two decades 
ago to 4000-4500 r.p.m. in 1940. 
Compression pressures ranged from 
about 75 to 100 lb. per sq. in. in the 
engines of 20 years ago. Now, auto- 
motive engines using gasoline as fuel 
employ pressures of 150 lb. or more. 
Recent introduction of Diesel engines 
into the automotive field brings com- 
pression ratios of 16:1 or more; in 
gasoline engines, ratios are around 7:1, 
as compared to 4:1 or 5:1 a few years 
ago. In aviation engines these ratios 
may be higher. Main and connecting- 
rod bearing pressures have doubled 
during this period of intensive devel- 
opment. A few years ago it was re- 
ported (Davis, Lincoln, and Sibley, 
Proc. A.P.I., Nov., 1935), that a max- 
imum load of 2200 lb. per sq. in. of 
projected bearing area is reached in a 
typical connecting-rod bearing at 4500 
r.p.m., and that unit loads of 1500 Ib. 
exist during about one-half of each 
crank revolution. Values for present- 
day cars doubtless more nearly ap- 
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proach 3000 and 2000 Ib., respectively, 
under peak operating conditions. 
Similarly bearing and engine temper- 
atures are increasing as compression 
pressures and bearing loads become 
greater. Momentary loads on Diesel 
engine crank and connecting-rod bear- 
ings probably are several times those 
obtaining in the gasoline engine. 
Crankcase oil temperatures of 300- 
400°F. are reported by various investi- 
gators. Internal temperatures of engine 
bearings are said to be appreciably 
higher, levels of 400-450°F. having 
been reported some years ago. Oils are 
probably exposed to these maximum 
temperatures only momentarily, yet 
many of our most serious problems of 
present-day lubrication are traceable 
directly to these conditions. The ‘“‘av- 
erage” oil temperature now is consid- 
erably higher than it was 10 years ago. 
In other types of lubrication far 
greater pressures are attained. It has 
been determined that temperatures of 
400-450°F. and even higher are 
reached in the body of the lubricant 
in a hypoid gear, especially when using 
lubricants showing a high wear factor 
in service. Poulter points out (Na- 
tional Petroleum News, Dec. 29, 1937, 
p- R-410) that pressures of the order 
of a half-million Ib. per sq. in. are 
produced momentarily on the tooth 
surfaces of a hypoid gear, in ball bear- 
ings, and in other industrial machin- 
ery. This investigator has shown that 
the physical characteristics of lubri- 
cants at ordinary pressures are changed 
radically under extreme pressures. He 
suggests that possibly some of the 
troubles with lubrication may be due 
to these changes in properties caused 
by instantaneous and highly localized 
extreme conditions. He finds that ordi- 
narily fluid lubricants become hard, of 
the order of hardness of an abrasive, 
under a half-million lb. pressure, a 
phenomenon he considers fortunate as 
otherwise lubrication would fail under 
many conditions where liquid lubri- 
cants are used. He finds that a petro- 
leum lubricating oil will shear particles 
from a copper wire immersed in the 
oil at extremely high pressures obtained 
in the laboratory, the oil becoming a 
cutting tool under those conditions. 
Water may be converted under high 
pressures, to a solid, known as Ice VI, 
which is very much harder than ice 
formed at the freezing temperature at 
atmospheric pressure, and which melts 
at a temperature approximately that 
of boiling water at ordinary pressures. 
Consequently, our ideas of lubrica- 
tion must undergo considerable revi- 
sion as scientific investigation brings to 
light new laws that govern the be- 
havior of lubricants. We are still faced, 
however, with the necessity of pro- 
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viding lubricants for industry; lubri- 
cants that must be developed partly 
by scientific methods, partly by the 
method of “cut and try,” until such 
time as our scientific knowledge is 
great enough to enable us to under- 
stand the fundamentals of lubrication. 

The second requirement of a lubri- 
cant, chemical and physical stability, 
is essentially that of resistance to ox- 
idation and polymerization. Oxidation 
is primarily the reaction in which oxy- 
gen from the air is added to a hydro- 
carbon molecule. Oxidation may and 
does result in dehydrogenation and the 
production of olefinic hydrocarbons; 
polymerization and condensation of 
these result, with or without the in- 
clusion of oxygen in the new mole- 
cule. Further polymerization-conden- 
sation reactions continue until we have 
the products called varnish or lacquer, 
sludge and the solid or semi-solid ma- 
terials that deposit in crankcase, com- 
bustion chamber, ring grooves, on 
valves, and elsewhere. Oxidation pro- 
duces acids and acidic and phenolic 
bodies that corrode bearings and engine 
parts, lessen lubricating efficiency, or 
condense to form the more solid de- 
composition products. Oxidation, 
polymerization, and condensation re- 
actions decrease the fluidity, that is, 
increase the viscosity of the lubricant, 
and may either decrease or increase the 
oiliness, film strength, and load-carry- 
ing capacity of the oil. 

Some inkling of the causes of oxida- 
tion and of the products that may 
form from these reactions may be ob- 
tained by reviewing again the principal 
constituents of a lubricating oil frac- 
tion so far as research has disclosed 
these facts. Aromatic, naphthenic, and 
parafinic hydrocarbons are found 
with molecules composed of innumer- 
able combinations of these typical 
nuclei. Of these several hydrocarbon 
complexes, the aromatic types are 
doubtless the most reactive chemically. 
The naphthenic nucleus is less reactive 
than the aromatic, and the paraffinic 
hydrocarbons are the least reactive of 
the list. Asphaltenes and similar hy- 
drocarbon complexes are removed 
from finished lubricants so far as prac- 
ticable and should not be included as 
a part of the ideal lubricating oil. 

If lubricating oils are composed 
principally of large aggregations of 
two or more of these three types of 
nuclei interconnected, it is easy to see 
that the complexity becomes baffling, 
and the susceptibility of the products 
to oxidation, etc., varies between wide 
extremes. A preponderance of aromatic 
nuclei in a molecule would tend to 
make it more susceptible to attack by 
atmospheric oxygen. Paraffinic com- 
ponents or paraffinic-naphthenic aggre- 


gations will oxidize less rapidly. The 
presence of sulphur, nitrogen, and such 
heterogeneous organic bodies in general 
would tend to increase the instability 
of the whole lubricant, and may be 
catalytic in their effect on the remain- 
der of the lubricant’s constituents. 

Within certain limits the more 
“polar” an organic molecule is, the 
more pronounced are its lubricating 
qualities of oiliness and film strength. 
Definitions of these two properties, 
which are published and in some meas- 
ure agreed upon by physicists and en- 
gineers, still leave something to be 
desired. The definition agreed upon by 
the Subcommittee on Oiliness of the 
Society of Automotive Engineers is as 
follows: 

“Oiliness is a term signifying differ- 
ences in friction greater than can be 
accounted for on the basis of viscosity 
when comparing different lubricants 
under identical test conditions.” 


A “polar” molecule is considered to 
be one in which some group or radical 
has a greater affinity for the metallic 
surfaces of bearings and journals than 
has the remainder of the molecule. For 
example the carboxyl group in fatty 
acids. or salts or esters of these acids, 
—COOH, or —COONa, —COO— 
CH,, appear to have residual or sec- 
ondary affinities or “‘valences” that 
cause them to attach the fatty acid 
molecule to a metal surface, with the 
carboxyl group adhering relatively 
tightly to the immediate surface and 
the rest of the molecule, the long car- 
bon-hydrogen chain extending radially 
from the surface, streamer-wise. When 
lubricants incorporating these mole- 
cules in even small percentages are 
used to lubricate a bearing, the “polar” 
acid molecules are considered to orient 
themselves on the bearing surface and 
to resist wiping off, inasmuch as they 
possess a much stronger affinity for the 
metal than the relatively non-polar 
hydrocarbons whose residual valences 
are comparatively weak. 


Many other substances possess this 
propensity for attachment to metal 
surfaces, substances that are not 
strongly reactive in a chemical sense 
of entering easily into chemical com- 
pounds with other materials, but 
which have a strong polar or orienting 
power on metals. In fact the less chem- 
ically reactive a product is the better it 
is for a lubricant provided it has the 
necessary polarity to form a tenacious 
surface film on metals. 


That these polar bodies, these oili- 
ness improvers, do have a special affin- 
ity for metals was proved by Burwell 
and Camelford (National Petroleum 
News, April 20, 1938, p. R-179) by 
placing various metal powders in a 
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technical white oil that had been re- 
fined until its own oiliness was at a 
minimum but to which had been added 
a quantity of an oiliness improver. 
The saponification value of the white 
oil was about 2.0, that of the treated 
oil about 11.0. The oil removed after 
intimate contact with the powders of 
lead, copper, iron, and zinc showed 
saponification values ranging from 
0.28 with copper to 2.24 with zinc, 
showing that the metals removed most 
of the oiliness agent from the white 
oil after only one hour’s contact at 
140°F. The oil remaining residually 
on the metal powder was extracted 
with benzene and carbon tetrachloride, 
and this extract showed saponification 
values ranging from 1.10 for zinc to 
5.73 for copper, indicating that (1) 
most of the oiliness agent was removed 
from the white oil by the metals and 
(2) that not all of it could be re- 
moved from the metals even by these 
strong solvents. 


An interesting aside in this field is 
that the writer has found acid esters, 
alcohols, alcohol-ketones, and ketones 
occurring as natural constituents of 
lubricating oils, as well as free car- 
boxylic acids and that in some excel- 
lent paraffinic-type lubricants the oxy- 
genated products are present in as high 
as 10-15 percent concentration. 


Definitional differentiation between 
the properties of oiliness and film 
strength is not easy. Oiliness is defined 
again in a practical way (Bray, Moore, 
Jr., and Merrill, S.A.E. Journal, Jan., 
1939, p. 35.) as that property of a 
tenacious oil film which reduces wear 
under normal operating conditions. 
Film strength is defined loosely as that 
property which prevents the rupture 
or breakage of the infinitesimal irreg- 
ularities of rubbing surfaces under high 
loads and rubbing speeds, in an emer- 
gency, preventing scuffing by violent 
removal of these protuberances. Film 
strength prevents the tearing away of 
metal particles of measurable size, 
whereas oiliness reduces the rate of 
wear under normal conditions by re- 
moval of sub-microscopic sized parti- 
cles of metal, under conditions that 
might give high wear rates with a 
poorer lubricant but which would not 
be severe enough to cause scuffing. 


Fatty and other organic acids show 
strong orienting properties on metal 
surfaces. They are susceptible, how- 
ever, especially to oxidation, forming 
gummy products highly undesirable in 
the engine, and they also tend to be- 
come highly corrosive, especially to 
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the hard, alloy-type of modern bear- 
ings. Where they have been used suc- 
cessfully they have been robbed of 
some of their corrosive tendencies by 
conversion to metallic soaps or esters, 
and have been made more “polar” by 
the addition of aromatic or of halogen 
groups to the main carbon chain. In 
these forms they have given excellent 
results, both as oiliness compounds and 
as detergents. 


Certain types of lubrication, such as 
that required in heavy-duty automo- 
tive or high-speed Diesel engines, are 
improved by the addition of these soaps 
that serve as detergents. Among these 
products may be mentioned the cal- 
cium soap of dichlorstearic acid, cal- 
cium phenyl stearate, methyl, ethyl, 
and other esters of dichlorstearic acid. 
These soaps appear to prevent ring- 
sticking, filling and the fouling of en- 
gine parts by a twofold action, a de- 
tergent or washing effect, surrounding 
the particles of foreign or sludgy mat- 
ter with a film that prevents them 
coalescing or coagulating to form de- 
posits, and by coating the metal with 
a “soapy” adherent film that discour- 
ages the deposition of sludges, etc., on 
the surface so coated. Aluminum and 
calcium naphthenates and calcium ole- 
ate have shown similar properties to a 
strong degree. 


Prevention of ring-sticking is cred- 
ited as being the major purpose of the 
soap-type of oiliness-detergent addi- 
tive. Wear on cylinder linings usually 
averages 0.005 to 0.015 in. per 1000 
hr. of running (Bray et al., loc. cit.). 
With a halogenated stearic acid soap 
the average wear in a series of Diesel 
engines was reduced to 0.0017 in. per 
1000 hr. Wear was more uniform 
throughout the piston stroke and 
showed less tendency to “bell” the 
liner near top center. 


A large number of organic materials 
other than the soap type have proved 
to be excellent oiliness and film 
strength agents. Organic oxygen com- 
pounds, especially those having a car- 
bonyl group, —CO—, such as is found 
in carboxylic acids, in ketones, alde- 
hydes, and those containing the hy- 
droxyl group, —OH, all show higher 


ciliness properties. 


The number of oiliness agents that 
have been developed or for which pat- 
ent claims have been issued is legion. 
More than 80 such patents have been 
issued during the last two years (Na- 
tional Petroleum News, March 6, 
1940, p. R-66) covering oiliness 
agents, for some of which other prop- 





erties such as oxidation inhibition are 
claimed. Some of these compounds are: 


Organic nitrogen bases esterified with 
fatty acids. 


Nitriles and nitro-amino com- 
pounds. 


Sulphurized mineral oils. 


Oxygenated aromatics, as diphenyl 
and diphenylene oxide. 


Phosphonitrile halides. 
Halogenated alkyl toluene, etc. 
Alkyl phosphates. 


Sulphurized mono- or polyhydric 
esters of organic acids. 


Polychlorinated B-naphthol. 
Alkyl ethers of diethylene glycol. 
Xanthates. 

Stearonitrile. 


Alkyl-phenyl oxyether of nitroben- 
zenes. 


The second important property of a 
lubricant, stability to oxidation and 
other molecular-structure-changing re- 
actions, is promoted chiefly by addi- 
tion agents called inhibitors. Oxidation 
products cause ring-sticking and fill- 
ing, acid formation and corrosion, 
sludge deposition, viscosity increase, 
and changes in oiliness or film strength 
of the oil. Some authorities have re- 
ported that as oxidation proceeds, an 
increase in oiliness occurs. Burwell and 
associates (loc. cit.) have shown that 
oxygen-bearing organic compounds 
have strong oiliness properties, and that 
these properties are obtained from oxi- 
dized hydrocarbons, natural or syn- 
thetic. As oxidation proceeds further 
the oiliness factor decreases, we are told, 
indicating the formation of higher oxi- 
dation products that possess less of this 
property than those formed earlier. 


Oxidation can be inhibited to a re- 
markable degree over long periods, at 
least to the point of reducing the 
trouble from oxidation products to a 
negligible minimum over long service 
periods in severe automotive and other 
services. Part of the effect of these in- 
hibitors appears to be anti-catalytic, 
preventing the attack of oxygen by 
some ‘‘protective’’ influence. It is 
highly possible, think some lubrication 
engineers, that the anti-catalytic effect 
is really a selective absorption of the 
oxygen by the inhibitor, preventing 
oil oxidation, the products of which 
may themselves be catalysts that pro- 
mote more rapid oxidation. Some of 
the inhibitor’s effect is without doubt 
the simple absorption, selectively, of 


THE PETROLEUM ENGINEER, OCT., 1940 

















the oxygen of the air in preference to 
its absorption by the oil. 


Some of the numerous inhibitors of 
oxidation, many of which also exert 
solvent effects on sludges and deposits, 
or possess film strength, oiliness, and 
anti-corrosion properties, are: 


Aryl -alkyl-metallo-organic com- 
pounds. 

Zinc, tin-aromatic stearates. 

Alkyl phenol polysulphides. 

Halogenated oxygenated and _ halo- 
genated oxygen-free aromatics. 

Quinine, cinchonine, cinchonidine 
alkaloids. 

Amines, mono-, di-, and triphenyl 
amines, ethanolamines. 

Depolymerized rubber, plus amine. 


Quinaldine. 
Alkyl and aryl phosphites. 


Dibutyl phthalate plus polyvinyl 
acetate. 


Alkyl or aryl carbazides. 
Esters of alkyl xanthates. 
Alkyl iso-thiocyanates. 
Butyl-phenol thioether. 
Aminoethyl methacrylate. 
Amyl-phenol thioether. 


This is only a small part of the list 
of patented products for this general 
purpose. These materials vary widely 
in their effectiveness under different 
lubricating conditions and in their 
comparative effectiveness in different 
types of oils. Several of them, includ- 
ing the phosphites, thiocyanates, halo- 
genated organics, amines, phthalates, 
and some others, are in more or less 
wide commercial usz. When applied 
intelligently and after individual study 
of oil and job to be performed they 
show remarkable results that cannot 
be duplicated by any naturally occur- 
ring or conventionally refined mineral 
oil lubricant alone. The more severe 
the service the more the advantage of 
the use of an effective addition is 
shown. 


A mixture of four parts of tricresyl 
phosphate and one part of tributyl 
phosphite is reported to be effective as 
a “metal deactivator” in lubricants, by 
Downing, Holbrook and Fuller (Proc. 
Amer. Chem. Soc., April, 1939). The 
effect appears to be that of an anti- 
catalyst, inhibiting the catalytic effect 
of iron, copper, and other engine 
metals in promoting oxidation of the 
oil. The iron in the engine proved to 
have a much greater effect than did 
the copper-lead, silver-cadmium, or 
babbitt-bearing metals. An engine 
with fully lacquered bearings showed a 
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doubling of the initial viscosity of the 
oil during a given run of 140 hours 
with the untreated oil, whereas the 
treated oil showed less than 40 percent 
viscosity increase. In a well-lacquered 
engine—the lacquer was considered to 
mask the iron of the engine—but using 
new unlacquered bearings of Cu—Pb, 
about 45 percent viscosity increase was 
shown with untreated oil. The treated 
oil in a similar run gave only half the 
viscosity increase produced in the un- 
treated oil. 


It is not practicable in this limited 
space to attempt to outline more spe- 
cifically those reagents that show 
strong effects particularly against an 
individual difficulty, such as corrosion, 
ring-sticking, crankcase sludge, vis- 
cosity increase, etc. In general a mate- 
rial that reduces oxidation tendencies 
automatically affects profitably these 
various difficulties, although to differ- 
ent degrees. These variations are so 
innumerable that an individual study 
of each compound is necessary; even 
then the experiences of different re- 
searchers will not agree. It is this mul- 
titude of possibilities, permutations 
and combinations of effects, properties 
and tendencies that makes research on 
lubrication so slow and expensive a 
process, and which explains the ap- 
parent contradictions in results re- 
ported by different well-qualified ob- 
servers. 

One phenomenon of which little is 
known concerning the principles and 
natural laws involved is that of mutual 


effects of two or more addition agents 
when combined within the same com- 
pounded lubricant. Frequently two 
products, each showing a specific ad- 
vantage as a lubricant additive will, 
when blended into the same compound, 
produce an effect that cannot be pre- 
dicted on the strength of their individ- 
ual properties—an effect neither shows 
to any measurable degree when used 
alone with the same oil. This effect is 
illustrated especially in recent research 
work on wear rate reduction, using 
phosphates, phosphines, and arsines 
with fatty oiliness agents (Beeck, 
Givens, Smith, and Williams, Proc. 
Am. Chem. Soc., September, 1940). 
Furthermore, an effect produced in one 
oil may be partly or entirely absent 
when the same additives are used on 
another oil of different chemical com- 
position. The only safe rule that can 
be followed, without any known ex- 
ception, is that of extended study of 
the effects of a single agent or a group 
of agents in each oil for which they 
may be proposed. This investigation 
should properly include chemical 
laboratory study of stability and lu- 
bricating efficiencies; laboratory engine 
tests under a variety of conditions that 
will bring out the good and bad prop- 
erties of the products, these all to be 
combined and correlated with tests in 
the laboratory and in service in com- 
mercial engines under the most severe 
conditions to which the lubricant 
might be subjected in any service to 
which it is likely to be put or for 
which it may be prescribed. 
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Vapor-Liquid Phase Equilibria in 
Hydrocarbon Systems 


Part X—Calculation of actual operating conditions of fractionators from 





INCE the last two installments 
were written, another method of 
determining the approximate mini- 
mum reflux has appeared’ using equa- 
tions for computing the approximate 
minimum reflux based on somewhat 
different assumptions than those made 
in the method of Brown and Martin, 
who assumed that the ratio between 
the two cut components in the zone 
of constant composition in that section 
of the column having the greater num- 
ber of plates was approximately the 
same as the ratio between the two cut 
components in the liquid part of the 
feed, as was described in the August 
installment. Gilliland makes two com- 
putations identified as case I and case 
II and averages the results to obtain 
the approximate minimum reflux. The 
following method using individual 
equilibrium vaporization constants in- 
stead of relative volatilities is in effect 
a simplification of Gilliland’s methods. 
In case I it is assumed that the ratio 
between the two cut components in 
the zone of constant composition is 
the same as the ratio between these 
two components on the feed plate and 
that all components are present in each 
of the zones of constant composition. 
This is equivalent to assuming that the 
two zones of constant composition and 
the feed plate are all of the same 
composition. 

Equation (39) (August install- 
ment) may be solved for the more 
volatile components in the upper zone 
of constant composition, giving: 


. _— Dx,, p 
Xa. =T(K—1)-+KD oocee (39a) 


A similar solution of equation (40) 
for the less volatile components in the 
lower zone of constant composition, 
gives: 





_ Bxn, 

~ L(i—K)+KB ~* 
As it is assumed that the compositions 
in the two zones of constant composi- 
tion and on the feed plate are all 
identical, the summation of X,,,-+ 
Xp, n+ - + +Xg,m+Xn, m+ -- subtracted 


1Gilliland, Ind. Eng. Chem., Vol. 32, No. 8, 
p. 1101 (August, 1940). 
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from unity will give the summation of 
the cut component x,-++ Xa. 

The ratio between the cut com- 
ponents on the feed plate for condi- 
tions of minimum reflux, or infinite 


plates?: 

V 
(=) 7 Fz, +(4 = 1) Bx. p 
— Fz, +(= ae 1 Bx. B 
may be combined with this summation 
giving Gilliland’s equation for case I. 


See equation (42). 
In using equation (42), the value for 





(41) 


*s is obtained from equation (41); 
a/7ft 


Xa, Xp, and x., are obtained from 





2Underwood, Trans. of the Institution of 
pron" ge Engineers, London, Vol, 10, p. 114 


equations (39a), (39b), and (39c), 
and X,, x; are obtained from equations 
(40g) and (40h) by assuming a value 
for the minimum reflux and using the 
value for K at the approximate tem- 
perature of the feed plate. Equation 
(42) is preferred when the summation 
X,+xp+ .. is greater than the summa- 
tion of x,+-x;,-+ .. as computed for the 
zones of constant composition by equa- 
tions (39) and (40), respectively. If 
the opposite is true, equation (43) is 
preferred, which is derived in exactly 
the same manner except that Xq,m as 
computed from equation (40) is used 
instead of x,,, as computed from equa- 
tion (39). 

Both of these equations give approx- 
imately the same results, and are rather 
insensitive to the assumed value for 
the minimum reflux that must be 
used in solving equations (39), (40), 
and (41). For example, in Table 21, 
there is no significant difference in the 
calculated minimum reflux for case I 
whether the assumed minimum reflux 
is correct or somewhat more than 10 
percent in error. 


The values for the equilibrium va- 





F = total moles of feed per unit time, as 
subscript feed. 

D = tctal moles of overhead distillate, as 
subscript distillate. 

B = total moles of bottom product, as sub- 
script bottoms. 

L = moles of liquid flowing down the col- 
umn above the feed plate. 


L = moles of liquid flowing down the col- 
umn below the feed plate. 

V = moles of vapor flowing up the column 
above the feed plate. 


V = moles of vapor flowing up the column 
below the feed plate. 

y = mole fraction of a component in the 
vapor. 

x = mole fraction of a component in the 
liquid. 

K = y/x under equilibrium conditions. 

z = mole fraction of a component in the 
total feed. 

a, b,...g,h,... = subscripts used to in- 
dicate a particular component in or- 
der of decreasing volatility. 





NOMENCLATURE 


c and d = subscripts used to designate the 
more volatile and less volatile cut or 
key components, respectively. 

plate above the feed plate numbered 

from top downward. (In the case 

of minimum reflux, a plate in the 
zone of constant composition above 
the feed plate.) 

m =a plate below the feed plate numbered 
from top downward. (In the case of 
minimum reflux, a plate in the zone 
of constant composition below the 
feed plate.) 

=total equilibrium steps (including the 
reboiler and partial condenser, if 
used), required in a fractionating 
column operating at a finite reflux. 

N(r=1) = minimum number of equilib- 

rium steps (including the re- 
boiler and partial condenser) 
required in a column operat- 
ing at total reflux. 

min. = subscript used to indicate minimum 

values. 
= subscript used to designate feed plate. 


I 


— 


Z 






































+ 


| 7 














| 
| | 
| | | 
1 a 


L6 1.8 


So oe oe | | 
2 


| 








.O 2.2 2.4 2.6 2.8 3.0 
N/Ny 2) 


Fig. 21. The relationship between reflux ratio and number of equilibrium plates 
in fractionating columns (Brown and Martin, Trans. A.S.Ch. E., Vol. 35, 
No. 5, 679, October, 1939) 











porization constants should be taken 
at the approximate temperature of the 
feed plate, which can usually be esti- 
mated but can be readily checked by 
applying equation (35) (June install- 
ment) if thought desirable. 

It is possible to make a direct match 
of the ratio between the cut com- 
ponents in the two zones of constant 
composition without regard to the ap- 


proximate ratio at the feed plate as 
provided by equation (41). If this s 
done, a complicated quadratic equa- 
tion results, which on solution gives 
approximately the same values as ob- 
tained from the use of the simpler 
equations (42) or (43). 

In case II the same basic assumption 
that the ratio between the cut com- 
ponents is the same in the two zones 





of constant composition is made, but 
the effects of the less volatile and 
more volatile components and of the 
feed introduced between the two zones 
of constant composition are neglected. 

In order to avoid the use of the 
complicated quadratic equation, it is 
necessary to use an expression giving 
the approximate ratio between the two 
cut components on the feed plate. 
Equation (41) gives different results 
for the rectifying and stripping sec- 
tions of the column in this case be- 
cause the effect of the more volatile 
and less volatile components has been 
neglected. It is necessary, therefore, to 
use an approximate expression for the 
ratio between the two cut components 
that may be combined with equations 
(39) and (40) according to the as- 
sumptions of case II. Gilliland’s equa- 
tion giving the approximate ratio be- 
tween the cut components is: 


(*).= 


Fz, He Ya—Yo4 2 Bs 
V (lye Pt: ) (44) 
7 

Fz, He end mt DBs. 
V (1—ye—yn+.-) 

In this equation the values for ya, 
Yn, etc. are obtained by multiplying 
the corresponding value of Xa, x» from 
equation (39) by the corresponding 
values for the vaporization equilibrium 
constant as indicaed by equation (32): 

y=Kx ...... (32) 
Similarly the values ‘for Ye Yn ete. 
are obtained by multiplying the values 
of xx, obtained from equation (40) 
by the corresponding values for the 
vaporization equilibrium constants. 

Because in case II there are consid- 
ered to be none of the less volatile 
components in the section above the 
feed plate, the match in the ratio be- 
tween the cut components is obtained 
by combining the summation of the 
mole fractions of the more volatile 
components, x,+xp)+.. as obtained 
from equation (39) with the ratio 
between the cut components indicated 
by equation (44). In this manner 
equation (45) may be derived by a 
process similar to that used in obtain- 
ing equations (42) and (43). 





Xe p 


L —_ 
GG ya (*) (K.—K,) 
XJ i 





Xe D a D 
(s)t. { “) (K.—K,) 


EQUATION (42) 


K,) ( )s Ky (= =) (. ') (KaX, 
Xa f Xen 


EQUATION (43) 


Xa, D |x 


),+% Hi: 9 Ge - 


I 


t+-Kyxp-+ .-) + (Kgxg-+Kaxn+ . a 


4Kyxnt ..) + (Kexe+Kuxn+ - | 
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TABLE 21 
Calculation of the approximate minimum 
reflux by use of equations (44), (45), 
(47), and (48) 
Assumed Equation used for Computed 
(L/D) min. computing (L/D) min. (L/D) min. 
Case | i see | —_ 
1.78 | (44) | 2.02 
1.78 } (45) | 2 46 
2.0 (44) | 2.025 
20 | (45) | 2.42 
Case II 
1.45 (47) 1.49 
1.45 | (48) } 1.53 
1.50 | (47) | 1.50 
1.50 | (48) | 1.49 
1.50 + 2.025 
Approximate (L/D) min, = a = 1.763 
* 1.763 aos 
(L/V) min. = ————— = 0.688 
mins (1.763 + 1) 
*Intermediate steps: 
L+D=V 
D D+L D L/D 
L/V=1 ——=—— — ——=———_ 
VY D+L D+L L/D+1 








By following the same procedure but 
using the summations of the mole frac- 
tions of the less volatile components, 
Xe. Xp-+.. as obtained from equation 
(40) and the ratio between the cut 
components as indicated in equation 
(44), equation (46) may be obtained. 


In equations (45) and (46): 
(=) is obtained from equation (44) 
Xe 


m,n 
Xa; Xp--++; Xen are obtained from 
equation (39) 
and Xz, Xn...) Xa,m are obtained from 
equation (40). 

In general it was found that equa- 
tions (45) and (46) give very similar 
results. 

Gilliland recommends that the lower 
value for the minimum reflux ratio 
(L/V) as obtained from either equa- 
tion (42) or (43), be averaged arith- 
metically with the value obtained from 
either equation (45) or (46) to ob- 
tain the approximate minimum reflux 
ratio. 

Equations (42), (43), (45), and 
(46) are rather insensitive to the as- 
sumed value for L/D and if a reason- 
ably close approximation has been as- 
sumed (say within +20 percent) the 
values obtained by solution of these 
equations may be used without further 
calculation. 

As indicated in Table 22, the as- 
sumptions made pertaining to the ratio 
between the cut components in the 


zones of constant composition, on the 
feed plate, or in the liquid feed for 
either the method suggested by Brown 
and Martin or by Gilliland, are not 
fulfilled in practice. The values given 
in Table 22 are those obtained by a 
careful plate-to-plate computation of 
the minimum reflux as set forth in 
Tables 17, 18, and 19 and as plotted 
in Fig. 19. The approximate methods 
give reasonably satisfactory results, 
however, which are very useful in con- 
nection with a complete economic 
study of a fractionating problem. 


Relationship Between Reflux Ratio 
and Number of Equilibrium Plates 


An empirical relationship based on 
220 careful calculations of various 
binary mixtures was found between 
actual reflux and minimum reflux and 
the actual number of plates and the 




















N= Nun/ N+! 





Fig. 22. Relationship between reflux 

ratio and number of equilibrium plates 

(E. R. Gilliland, Ind. Eng. Chem., 
32, No. 9, 1220, 1940) 








minimum number of plates shown as 
in Fig. 21, which is reproduced from 
Brown and Martin.® The curves in 
Fig. 21 reproduced the computed data 
with an accuracy of within +5 per- 
cent. The relationship was based on 
computations of binary mixtures so 
as to avoid any uncertainty that might 
be introduced in the computation of 
the minimum number of plates and 
the minimum reflux ratio for complex 
mixtures as it would have been a most 


5Trans. Amer. Inst. Chem. Engrs., Vol. 35, 
No. 5, Oct. 25, 1939, p. 679-708. 








TABLE 22 


Ratio of concentrations of cut compo- 
nents at different sections in the column 
for the column making the separation 
given in Table 9 when operating at 
minimum reflux 











Point in column for Ratio between cut 
computed ratio of components 
cut components XiCy/*nCy 
eee 0.493 
Feed plate............ 0.507 
ee ‘ 0.579 
ee 0.416 











laborious task to compute the correct 
actual minimum reflux for a large 
number of complex mixtures. 

Table 23 gives the reflux ratio and 
the corresponding number of equili- 
brium steps (or plates) including the 
reboiler and the partial condenser, re- 
quired for the separation of Table 9 
as computed from this plot (Fig. 21) 
using the actual minimum number of 
equilibrium plates as computed for this 
separation in the July installment, the 
actual minimum reflux as computed 
in the September installment, and the 
approximate minimum reflux as com- 
puted by Gilliland’s method as set 
forth herein, and as computed in the 
August installment by the method of 
Brown and Martin. 

Although the differences between 
the approximate minimum reflux ratios 
(L/V) and the actual minimum re- 
flux ratio (L/V) are in this case as 
great as 3.7 percent, the differences in 
the number of equilibrium steps or 
plates required are insignificant until 
the actual reflux ratio used as given in 
the first column comes within 10 per- 
cent of the approximate minimum re- 
flux ratio. 

In making an economic study of a 
fractionation problem, the use of the 
approximate minimum reflux ratio is 
usually satisfactory, as the result of 
such a study would lead to the use of 
the correct number of plates, but the 
actual reflux required in operation 
might be some 5 percent less than that 
estimated from such a study using the 
approximate minimum reflux ratio. Or 
putting it another way, the distillate 
recovered might be increased by as 
much as 10 percent over the estimated 
capacity of the column. 





EQUATION (45) 
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Xe,D 
tis \/x. (K.—K 
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EQUATION (46) 


d,B Xe,B 
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As these differences are no more than 
should ordinarily be allowed in the 
computation of fractionating equip- 
ment, the use of the approximate min- 
imum reflux as computed either by 
the method of Brown and Martin or 
by the equations of Gilliland, have 
proved satisfactory as a basis for mak- 
ing economic studies of fractionating 
problems in connection with Fig. 21. 

Even more recently Gilliland‘ has 
presented charts somewhat similar to 
that of Fig. 21 for which an accuracy 
of 7 percent is claimed independent of 
the conditions of the feed and the min- 
imum number of plates. Comparison 
with the data used in developing the 
relationship of Fig. 21, indicates ar 
error of +20 percent for the curves 
of Fig. 22 as given by Gilliland. Th: 
discrepancy may be due in part to the 
fact that minimum plates were com- 
puted accurately in the development 
of Fig. 21, whereas Gilliland used only 
an approximate method based on 
equation (38) as given in the July 
installment without making the plate- 
to-plate calculations that have been 
found necessary for a reliable compu- 
tation of the minimum number of 
plates. 

The equilibrium steps computed by 
Fig. 22 for the separation of Table 9 
are given in the last three columns of 
Table 23. 

Fig. 22 has been reported as ap- 
plicable to all conditions of feed. Al- 
though Fig. 21 was derived from data 
on fractionations involving feed in the 
liquid state at its boiling point, the 


‘Ind. Eng. Chem., Vol. 32, No. 9, p. 1220 
(Sept., 1940). 


errors when using Fig. 21 for different 
conditions of feed are no greater than 
those involved in the use of Fig. 22. 

An interesting comparison between 
the computed results set forth in Table 
23, and an actual commercial oper- 
ating column is afforded by a study 
made some years ago on a gasoline 
stabilizer® wherein a separation very 
similar to that of Table 9 is accom- 
plished. The actual separation is given 
in Table 6 in the May installment. The 
actual column was operating with an 
internal reflux ratio (L/V) of 0.785 
and contained 31 plates in addition to 
the reboiler at the bottom and a par- 
tial condenser at the top. A detailed 
study of those particular operating 
conditions indicated an overall plate 
efficiency of 80.5 percent correspond- 
ing to 25 equilibrium plates or 27 equi- 
librium steps including the reboiler and 
partial condenser. 

The total minimum plates required 
for the separation of Table 9 was com- 
puted to be 16.7 as given at the bot- 
tom of Table 23. The minimum plates 
required for the separation of Table 
6, which is the separation on which 
this commercial column was operating, 
was computed to be 19.6. The differ- 
ence is due primarily to the propane 
present in the bottom product of the 
actual column. Using 19.6 as the min- 
imum number of plates with the min- 
imum reflux L/V = 0.618, Fig. 21 in- 
dicates 27.2 as the number of equilib- 
rium steps required for the actual re- 
flux ratio (L/V = 0.785), compared 
with the 27 indicated by the study of 





*Brown, G. G., Trans. Amer. Inst. of Chem. 
Engrs., Vol. 32, No. 3 (1936). 


the actual column. 

As an interesting indication of the 
errors introduced in computing the 
minimum number of plates when equa- 
tion (38) is applied over the entire 
column between the overhead distil- 
late and the bottoms product, this 
procedure has been followed for each 
of the separations given in Table 6 and 
Table 9. The minimum number of 
plates thus computed for the separa- 
tion of Table 9 is 14.8 as compared 
with 16.7 when computed in the cor- 
rect manner as described in the July 
installment. This indicates an error of 
12.8 percent in this calculation. Sim- 
ilarly the application of equation (38) 
to determine the minimum number of 
plates between the overhead distillate 
and the bottoms product for the sepa- 
ration of Table 6 indicated 14.8, the 
same number of minimum plates as for 
Table 9. In this case an error of more 
than 32 percent is indicated. 

The effect of the components other 
than the cut components should be 
considered in computing the minimum 
number of plates as they have an im- 
portant effect at the top and the bot- 
tom of the columns in a manner sim- 
ilar to the effect of these components 
on the fractionation when computing 
the minimum reflux as has been fully 
described and illustrated in the last 
two installments. 

In the next installment the thermal 
properties of the natural gasoline hy- 
drocarbons will be given, and their use 
demonstrated in making heat balances 
preliminary to an economic study of 
the separations of Table 6 (May in- 
stallment). 














TABLE 23 
Relationship between reflux ratio, L/V, and equilibrium steps, N, for separation of Table 9 
Total equilibrium steps 
Using Fig. 21 Using Fig. 22 
LV . ~~ i o2 
: -1 using: Using: Using: Using: 
VL min. 7 an a ee 
Approximate min- Approximate min- | Approximate min- | Approximate min- 
~ rating Actual imum reflux Actual imum reflux | Actual imum reflux Actual imum reflux 
reflux ratio potery _fatio of: sani. ratio of: mini- |___ fatio of: “ini. ratio of: 
mum mum mum | mum 
| reflux Brown reflux Brown | reflux | | Brown | reflux Brown 
ratio (Gilliland) and ratio (Gilliland) and | ratio /Gilliland| and ratio (Gilliland) and 
artin artin | Martin Martin 
: o | © “ ow -_ | - o -. | -— . 2 = “a 
| 2/28] £| 2|/3/)/2/8)/ 2) 3) 8) 8] &. 
o£] es| of o6| ¢ 8 SE sce] cel coel of] Sf] os 
| ws] Ow B| 0B is) 0B) 6} i's) 0 8) 68 eB] Ue) UN 8) OU 
, a | ee) ee | fe) PO ee) a een ee 
: jelel|Ale| ale al|> Sie) ale] aie Ale|Rl[elRle| aAlej| ale 
Co.2 | S| Nee Ne Se ss OE ss I ss Es FOES Ss—I FB OSs SF Oe Oe 
| Colt | rn o| ele : ' : , , 
ssinues 1 1 1 | No.of | No.of | No.of | No.of | No. of | No. of 
I L | Col. 1 | Col. 3 | Col.3 | Col. 3 | + & | equilib- | equilib- | equilib- | equilib- | equilib- | equilib- 
V Vv | - | + - | + | 4. Zz ~ | rium rium rium rium rium rium 
Col. 4 | Col.5 | Col. 6 pe. ti ste ste ste ste ste ste 
| | ~ | | zo | ON | ONY | NY | ON | SNP | ON" 
; 2 ; 4 5 6 7 s | 9 10 nu | 2 | 33 14 15 16 7 | 18 
162 | 1.40 | 1.37 | 
0.65 1.506 1.317 | 1.52 | 1.40 | 1.37 | 0.866 | 0.941 | 0.961 2.085 2.350 2.450 | 34.80 | 39.20 | 40.90 | 37.55 | 48.20 49.60 
0.70 1.437 1.053 | 1.52 1.40 | 1.37 | 0.693 | 0.750 | 0.769 | 1.680 | 1.795 | 1.830 | 28.05 30.00 30.55 30.20 32.40 32.40 
0.80 1.290 0.613 1.52 1.40 | 1.37 | 0.403 | 0.438 | 0.447 1.340 1.375 1.390 | 22.40 22.95 23.20 23.00 23.55 23.65 
0.90 1.145 0.272 | 1.52 | 1.40 1.37 0.179 0.194 | 0.199 | 1.150 1.160 | 1.165 | 19.20 19.37 19.46 19.17 19.34 19.34 
0.95 1.071 0.127 | 1.52 1.40 | 1.37 0.084 | 0.091 | 0.093 1.070 | 1.075 | 1.075 | 17.88 17.97 18.03 17.82 17.86 17.86 
1.00 1.000 Oo | 1.52 | 1.40 | 1.37 0 0 0 1.000 1.000 | 1.000 16.70 16.70 16.70 16.70 16.70 16.70 
| | | J | 
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Split Core Prevents Binding 
—Allows Perfect Fit 


Two Grease 
Reservoirs. 
ey el-igehicre 
by Line 
Pressure, _ 
Supply 
Lubricating 
Grooves 
Completely 
Encircling 
Both Port 
Openings; 
Insure Perfect 
nT-Tol lal Molaro! 
Complete 
Lubrication 


Tandem 
Alemite Fittings 
—Double Protection 


Grease 
Floating Piston 


Line Fluid 


OA Talelatae), 
Core Not 
Affected by 
Pressure 
Components 
Which Tend 
to Move 
Tapered 
Plugs Up 
from the 
Seat 


Upstream Half Core 
Held Resiliently 
Against Case Pro- 
tects Surfaces from 
NYoTaleMEclaloMmCl ati 


MISSION PLUG VALVE 
Seals Perfectly 


SEALING SYSTEM OPERATED BY LINE PRESSURE 


Line pressure automatically forces lubricant 
from grease reservoirs to sealing grooves which 
completely surround each port. The Mission 
Line Pressure Lubrication Sealing system re- 
sponds instantly to low or high pressure—gas, 
liquid or mud—and does so regardless of which 
end of the valve may be downstream. So long 
as lubricant remains in the reservoirs a perfect 
seal is assured. 


SEMI-CIRCULAR GROOVES FORM COMPLETE 
CIRCLES AROUND EACH PORT 


Two semi-circular grease grooves surround 
each port to form a full circle. A semi-circular 
groove in the housing surrounding one-half of 
a port is joined (when the valve is closed) by 
another semi-circular groove in the plug, thus 
forming a complete circle. Moreover, in the 
Mission Plug Valve no grease groove ever 
passes across a body port. 


MILES Sion 


MUMees apg he HOUSTON. TEXAS 
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110 v. \ pp v. 
Bele B.C. 











R, = 5.05 Ohas 
R = 2.12 Ohms 
R3 = 1.05 Ohms 
R, = 1.05 Ohms 





Sheet iron specimens No's 1-5, 5"xl0"x20 gauge. 


Fig. |. Apparatus for determining effect of current density in 
reducing corrosion of steel 


Rs = 10,000 Ohms-10 Wetts 
Rg = 10,000 Ohms-10 Watts 
R7 = 10,000 Ohms-50 Watts 


Rg =10,000 Ohms-100 Wetts 
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WALTER F. ROGERS 
Gulf Oil Corporation 


Relationship of Current Density 
To Cathodic Protection 


Laboratory and field tests indicate current density is better cri- 
terion of protection on bare or poorly-coated pipe than 


N view of the seasonal variations of 

pipe potentials with their attendant 
difficulty of interpretation it was de- 
cided to augment the investigations’ 
by a study of the effect of current 
density on soil corrosion and determine 
if measurements of this factor are bet- 
ter indexes of protection for bare pipe 
than are pipe-soil potentials. The pur- 
pose of such a study was to learn the 
minimum amount of current necessary 
per unit area of bare pipe to give pro- 
tection. 

Laboratory tests were made to ob- 
tain this information using apparatus, 
the wiring diagram of which is shown 
in Fig. 1. The apparatus consists essen- 
tially of a source of alternating cur- 
rent, a rectifier to convert this current 
to direct current, a set of variable 
resistances to control the current 
drained by each cathodic test speci- 
men, a set of fixed resistances (the 
potential drop across each being used 
as the index of current flow), a carbon 
anode, a set of cathode test specimens, 
and a jar for holding the specimens 
and the fluid or soil in which the test 
is made. 

In each test 5 specimens were used. 
One was left undrained (electrically) 
as a measure of the corrosion without 
any protection. The other specimens 
drained 0.002, 0.004, 0.008, and 0.016 

1**Pipe-to-Soil Potentials in Cathodic Protec- 


tion Systems’’ by Walter F. Rogers, The Petro- 
leum Engineer, September, 1940. 
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pipe-to-soil potential 


amp. per sq. ft. of surface, respec- 
tively. The container used for these 
tests was a 10-gal. earthenware jar. Its 
diameter was 13 in. The specimens 
were 5-in. by 10-in. by 20-ga. black 
sheet iron. The specimens were cleaned 
before and after each test and weighed 
to the nearest 0.01 g. In beginning a 
test, all specimens were placed in their 
proper positions in the corrosive en- 
vironment in the jar and the electrical 
connections made as shown in Fig. 1. 
When the medium was a fluid, an elec- 
tric stirrer was used to agitate the 
solution in order to increase the corro- 
sion rate. When the environment was 
a soil, the stirrer was omitted. A 0-16 
mv. range potentiometer was used 
to measure the potential drop across 
the fixed resistances, R, to Ry. The 
desired potential drop across each of 
these resistances was calculated from 
the known value of the resistance and 
the desired current drainage. The cur- 
rent through the variable resistances 
was adjusted until the potential drop 
across each resistance attained the de- 
sired value. These values were checked 
twice daily during each test. The 
period of test was 120 hr. in each case. 
Tests were made at room temperature. 

The calculation of desired potential 
drop across each fixed resistance is 
given in Table 1. 
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THE PETROLEUM ENGINEER. OCT., 1940 








oe eee 








TABLE | 
Measurement of current density 
test values 








Desired | Specimen | Current Resist- Potential 





current, |size, sq. ft., per ance, rop, 
amp. per| both sides | specimen, ohms. volts 
sq. ft. amp. 
0.002 25 to 36 0.00138 5.05 0.0070 
0.004 25 to 36 0.00277 2.12 0.0069 
0.008 25 to 36 0.00554 1.05 0.0058 
0.016 25 to 36 0.01108 1.05 0.0117 














Test 1 was made using Houston, 
Texas, tap water to which sodium 
chloride was added to decrease its re- 
sistance. The fluid analysis is: 


Houston Tap Water Analysis 


NaHCO, 0.8 g.per gal. as CaCO, 
Ca(HCO,)., 13.4 g.per gal. as CaCo, 
NaCl 271 g.per gal. 

Na.SO, 12.9 g.per gal. 

SiO., 0.4 g.per gal. 

pH 8.1 


The initial and final values of speci- 
men potential and the amount of pro- 
tection are given in Table 2. Test 2 
was conducted as a duplicate of Test 
1. The data are given in Table 3. 























TABLE 2 
Current density vs. protection 
Test | 
Original Final Current Weight Percent 
potential | potential | density, loss, _ reduc- 
of speci- | of speci- | amp. per grams tion in 
men, men, sq. ft. corro- 
volts volts sion 
0.65 0.65 zero 0.96 zero 
0.62 0.77 0.002 0.56 45.8 
0.64 0.81 0.004 0.35 63.5 
0.68 0.76 0.008 0.35 63.5 
0.72 1.+ 0.016 zero 100 
TABLE 3 
Current density vs. protection 
Test 2 
Original Final Current Weight Percent 


potential | potential | density, loss, reduc- 
of speci- | of speci- | amp. per grams tion in 
t. 








men, men, sq. fi corro- 
volts volts sion 
0.58 0.58 zero 0.98 zero 
0.70 0.73 0.002 0.50 49.0 
0.71 0.73 0.004 0.28 71.5 
0.63 0.71 0.008 0.19 80.5 
0.61 0.69 0.016 0.01 99.0 

















Test 3 was made in an artificial soil. 
A coarse, washed river sand was used 
as the base. To this was added alumi- 
num sulphate to impart an acid reac- 
tion to the soil and to decrease its re- 
sistance. The soil was then partly satu- 
rated by distilled water to the extent 
of 13 percent by weight of the sand. 
The soil was well-mixed and the sand 
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well-packed around the test specimens. 
Some data on this soil are: 
Soil pH: 
pt fe 
Center and bottom of jar . 4.5 
Soil resistivity, ohm-cm. . . 5600 


The results of Test 3 are given in 


Table 4. 























TABLE 4 
Current density vs. protection 
Test 3 
Original Final Current = Percent 
potential | potential | density, Weight reduc- 
of speci- | of speci- | amp. per loss, __ tion in 
men, men, sq. ft. grams corro- 
volts volts sion 
0.61 1.+ zero 1.59 zero 
0.60 1.+ 0.002 0.73 54.2 
0.61 1.+ 0.004 0.47 70.3 
0.58 1.+ 0.008 0.28 82.4 
0.61 1.+ 0.016 0.10 93.7 











The data from these three tests check 
very well as regards the amount of 
protection given in each case for the 
different current densities. For instance, 
0.002 amp. per sq. ft. resulted in a 
range of 45.8 to 54.2 percent protec- 
tion; 0.004 amp. per sq. ft. gave 63.5 
to 71.5 percent protection; 0.008 amp. 
per sq. ft. gave 63.5 to 82.4 percent 
protection, and 0.016 amp. per. sq. ft. 
gave 93.71 to 100 percent protection. 
It is believed that these values are 
directly applicable to severely corrosive 
soil conditions, as the solutions and the 
soil used were rapidly corrosive. It is 
of interest to observe that the metal- 
copper sulphate electrode potentials for 
the two tests employing solutions, be- 
gan at high values, indicating probably 
the approach of the specimen to the 
ferrous-electrode potential. In only two 
of the final potential values was 0.80 v. 
exceeded; the normal voltage increase 
for all but one case was 0.03-0.17 v. 
including the fluid IR drop, showing 
that the specimens were only partly 
polarized. In one case where a drainage 
of 0.016 amp. per sq. ft. existed, the 
final voltage represented an increase of 
more than 0.28 v., indicating com- 
plete hydrogen polarization. 


Keeling? has published data that 
agree very well with these tests. He 
determined the effect of current den- 
sity on protection by test coupons tied 
to existing cathodically protected lines 
in sea water, and by laboratory tests 
made in 3 percent salt water. Among 
others, one conclusion was: “The aver- 
age unit current density required for 
the complete cathodic protection of 
bare steel in sea water is about 15 





“Current and Voltage Needs for the Cathodic 
Protection of Steel Submarine Pipe Lines,’’ by 
H. J. Keeling, Gas, p. 31, September, 1939. 


milli-amperes per square foot, with 
possible extreme values of 7 to 25 
milli-amperes per square foot.” 

A check was next made in the field 
to determine if the values obtained in 
tests 1 to 3 were directly applicable 
in an actual corrosive soil. The tests 
were made along a system of seven 
parallel bare pipe lines that were elec- 
trically protected. These lines were re- 
ceiving an average current of 0.004 
amp. per sq. ft. Six test sites were 
selected. At each site a test coupon 
was attached to the pipe using a 4-in. 
diameter copper rod; another coupon 
was placed 6 in. from the first and 
left unconnected to the pipe. The speci- 
mens were 2-in. by 3-in. sheets of 
ly-in. cold-rolled, low-carbon steel. 
They were cleaned and weighed before 
and after the test. The specimens were 
buried at pipe-bottom level, the dirt 
was well packed around them, and they 
were left in place for 147 days. The 
data obtained, listed in Table 5, show 
for this case that current densities of 





TABLE 5 


Field test of current density vs. 
corrosion rate 








Line Wat. loss Wet. loss Current 
no. Mile unpro-  pro- Percent | density, 
and post tected, tected, pro- milli- 
size, no. grams grams tected jamp. per 
in sq. ft. 
3-8 32.00 1.77 0.028 98.4 3.65 
3-8 32.125 0.382 +0.052* 100.0 4.95 
3- 8 33.25 1.330 0.316 76.2 6.40 
1-10 32.00 0.000 100.0 3.65 
1-10 32.125 0.496 0.004 99.0 | 3.30 
1-10 


33.25 1.289 0.230 82.1 8.20 








*gain in wet. 











3.65 to 8.20 milliamperes per sq. ft. 
were being obtained and that this cur- 
rent density resulted in 76.2 to 100 
percent protection. It is also of interest 
to note that during at least 60 of the 
147 days of test, the pipe potentials 
varied from 0.60 to 0.80 v. or were 
below the so-called minimum protec- 
tion potential. The percent-protection 
data are in line with those determined 
experimentally and indicate for bare 
or poorly coated pipe that more atten- 
tion should be paid to this measure- 
ment than to pipe-soil potential meas- 
urements. 
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DR. J. HUENER, New Orleans, 
formerly assistant state geologist for 
Louisiana, has been made state geolo- 
gist to succeed CYRIL K. MORESI, 
who resigned recently. 

if ices 

P. O. TETER, who has been ten- 
der representative, is the new superin- 
tendent of the East Texas district for 
Empire Pipe Line Company, succeed- 
ing N. G. MOORE, who resigned to 
become general superintendent for Pan 
American Pipe Line Company, Hous- 
ton, Texas. 

a 

DR. RUDOLPH SCHIDER, ge- 
ologist for the Asiatic Petroleum Com- 
pany, and G. K. KAUFMAN, chief 
geologist for Standard Oil Company 
of Venezuela, returned to Venezuela 
recently after spending some time in 
the United States. 

<> 

J. W. BELL, purchasing agent for 
Moose Dome Oils, Ltd., now makes his 
headquarters at Winnipeg, Canada. He 
has been at Calgary. 

aetna 

R. E. ALLEN, San Gabriel, Cali- 
fornia, consulting engineer, has been 
made chairman of the Alberta, Can- 
ada, Conservation Board to succeed 
W. F. KNODE, who resigned some 
time ago. C. W. DINGMAN, who 
has been acting chairman, has an- 
nounced his resignation as a member 
of the board. 

—— 

EDWARD L. STEINIGER, vice- 
president of the Venezuela Petroleum 
Company, returned to Venezuela from 
the United States recently. He was ac- 
companied by Mrs. Steiniger. 

a a 

EARNEST B. WILSON, who has 
been chief assistant to STANLEY 
GILL, consulting geologist of Hous- 
ton, Texas, has accepted the position 
of chief geologist of the Hogg Oil 
Company, Houston. 

> —_ 

LLOYD LOCHRIDGE, Sinclair 
Refining Company, Wellsville, New 
York, has been chosen a director of 
the Pennsylvania Grade Crude Oil As- 
sociation. He succeeds HARRY L. 
LEWIS, of the Conewango Refining 
Company, resigned. 
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T. H. PIKE, JR., who for a num- 
ber of years represented the W. R. 
Guiberson Company in California, has 
recently joined the sales staff of Tube- 
Turns, Inc., Louisville, Kentucky. Pike 
will be district manager for Tube- 
Turns and will promote this com- 





T. H. PIKE, JR. 


pany’s line of fittings for pipe weld- 
ing and forged-steel flanges in the 
West Coast territory. Headquarters 
will be maintained in Los Angeles, 
California. 

<>--—_— 

J. R. BUTLER, formerly with the 
Ohio Oil Company, has been chosen 
manager of the codperative recycling 
project of Cotton Valley, Louisiana, 
operators. An advisory committee to 
act in conjunction with the operators’ 
committee consists of W. F. DAL- 
TON, Hunt Oil Company; ROY 
DAVIS, North American Oil Consoli- 
dated, Inc., and HOWARD DAV- 
ENPORT, Woodley Petroleum Com- 
pany. 

——— 

GEORGE J. CHURCHILL, gen- 
eral superintendent of drilling and 
production for the Arrow Drilling 
Company, now has his headquarters in 
Fort Worth, Texas. He has been work- 
ing out of Odessa. 


R. C. QUINN, superintendent in 
the Rodessa, Louisiana, field for Phil- 
lips Petroleum Company, has been 
transferred to El Dorado, Arkansas. 

ee en 

POWELL A. DENNIE, engineer. 
has been transferred from Oxford, 
Kansas, to Wichita, Kansas, by the 
Shell Oil Company, Inc. 

—— 

J. L. LeBLEU has succeeded E. W. 
POTTER as superintendent of Cos- 
den Petroleum Corporation’s Big 
Spring, Texas, refinery. He has been 
assistant superintendent of the plant. 
Potter had been with the company 11 
years when he resigned. 

—_ <> - 

JESS ROGERS, Midland, Texas, 
district geologist for The Texas Com- 
pany, has been transferred to Pampa, 
Texas, where he replaces BEN PIL- 
CHER. The latter has been trans- 
ferred to Fort Worth. 

= en 

M. T. FAIRCHILD has been ap- 
pointed assistant superintendent of the 
Ponca City, Oklahoma, district of the 
Empire Pipe Line Company to succeed 
J. W. FAGAN, who has been trans- 
ferred to Illinois. Fairchild has been at 
Bartlesville, Oklahoma. 

— 


JACK BARCKLOW, Wichita Falls, 
Texas, in charge of the North Texas 
district geological office for Deep Rock 
Oil Corporation, has resigned to take a 
position with Lane-Wells Company in 
their Oklahoma City.Oklahoma, office. 

— 

J. D. DAVIS has been appointed 
district manager of United Gas Pipe 
Line Company at Jackson, Mississippi, 
to succeed J. P. ROGERS, who died 
September 17, according to an an- 
nouncement by N. C. McGOWEN, 
president. 

Davis has served as Jackson district 
pipe line superintendent for the last 
eight years. He entered the service of 
one of the United’s predecessor com- 
panies in 1924 as a timekeeper, ad- 
vancing to district foreman at Beau- 
mont, Texas, in 1930. He was made 
section foreman at Nederland, Texas, 
in 1932, and in the same year was 
transferred to the Jackson district of 
the company. 
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What have you accomplished if you are not 
sure the surveying records placed before you 
are accurate? How much time—how much 
money is involved? Does it pay you to buy 
anything but the best? 


That applies to well surveying serv- 
ices, too. There is always an important 


reason for ordering a survey—hence, rate, reliable, permanent and double 
best and most reliable service. hole to any depth. It’s the only service 


which by its double in — and out — 
survey guarantees that you cannot 
get a false record. 


Sperry-Sun’s SURWEL GYROSCOPIC 
Surveying Service renders an accu- 


SPERRY-SUN WELL SURVEYING CO., 1608 WALNUT ST., PHILA., PA. 





SHAWNEE, OKLA. HOUSTON, TEXAS LAFAYETTE, LA. LONG BEACH, CALIF. 
CORPUS CHRISTI, TEXAS SEAGRAVES, TEXAS BAKERSFIELD, CALIF. 
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C. K. STILLWAGON, president 
of Well Equipment Manufacturing 
Corporation, returned to Houston, 
Texas, late in September from an ex- 
tensive tour through the north and 
east, including calls at Chicago, IIli- 
nois; Midland, Michigan; Buffalo, New 
York; Detroit, Michigan; Boston, 
Massachusetts; New York City, and 
Pittsburgh, Pennsylvania. He was ac- 
companied on the trip by MRS. 
STILLWAGON, and also met E. L. 
OLIVER, North Texas district man- 
ager for Weco, in Chicago. The trip 
was made by automobile through the 
Eastern and New England States as 
far as Pittsburgh, from which point 
Mr. and Mrs. Stillwagon returned to 
Houston by train. 

—> 


AUSTIN ALLEN, JR., has been 
named chief production engineer by 
Phillips Petroleum Company, Bartles- 
ville, Oklahoma, to succeed O. L. 
CARSON, resigned. Allen has been 
assistant division superintendent in 
West Texas, Texas Panhandle, and 
New Mexico, making his headquarters 
at Amarillo, Texas. 
a 


J. C. B. VAN DEN BERG, equip- 
ment engineer of De Bataafsche Pe- 
troleum Maatschappij, has arrived in 
Houston, Texas, where he will main- 
tain an office in the Shell Building. He 
will act as liaison engineer for the 
B.P.M. with respect to new develop- 
ments in drilling and production 
equipment and methods. 

a 


THOMAS H. RISK, for the last 
five years with the Pure Oil Com- 
pany, has joined Ethyl Gasoline Cor- 
poration in the Refinery Technology 
Division, it has been announced by 
WILLIAM H. HUBNER, in charge 
of that division. Risk will extend the 
technical service offered to Ethyl’s re- 
finery licensees through contact with 
refiners, and will assist in codrdinating 
automotive research activities at Ethyl’s 
Detroit and San Bernardino engineer- 
ing laboratories with trends in refinery 
procedures. Prior to joining Pure Oil 
Company as automotive engineer in 
1935, Risk was with Socony-Vacuum 
Oil Company in the Paulsboro labora- 


tories. 
— 


ROSS BREWER, manager in Texas 
and New Mexico for the Texas Con- 
solidated Oil Company, has changed 
his headquarters from Midland to San 
Angelo, Texas. 

a a 

C. F. SELLERS, geologist for Rob- 
ert H. Ray, Inc., has been transferred 
from Houston, Texas, to Laurel, Mis- 
sissippi. 
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S. X. WILLARD, formerly sales 
manager of Econo-Vent Corporation, 
Chicago, Illinois, has become associated 
with Graver Tank and Manufacturing 
Company, Inc., East Chicago, Indiana, 
in the capacity of conservation engi- 
neer. Willard has been actively asso- 
ciated with the oil industry for the 
last 25 years, and at one time was en- 
gaged in the wholesale marketing of 
petroleum products in the middle west 
and purchasing of crude oil on the 
west coast. 

In his new connection, Willard will 
devote his time to the introduction and 
sale of conservation equipment, devel- 
oped by Graver after extensive research 
and study of petroleum problems, and 
will make his headquarters at the com- 
pany’s Chicago office, 332 South Mich- 
igan Avenue. 

a een 

J. T. SUTLIFF is now in charge 
of the Chicago office of Roots-Con- 
nersville Blower Corporation, Conners- 
ville, Indiana. Sutliff, who succeeds 
the late WM. TOWNSEND, has been 
connected with Roots-Connersville for 
many years, and prior to going to Chi- 
cago in 1935 was at the Connersville 
factory. E. A. COONS, also a gradu- 
ate engineer, has been placed in the 
Chicago office to assist Sutliff. 

aceasta 


JOHN R. EVANS, Tulsa, Okla- 
homa, chief petroleum engineer for 
Stanolind Oil and Gas Company, re- 
cently was elected president of the 
Technical Club of Oklahoma. 

on 

DR. CLAUDE L. CLARK, for- 
merly of the Department of Engineer- 
ing Research of the University of 
Michigan, has joined the metallurgical 
staff of the Steel and Tube Division 
of The Timken Roller Bearing Com- 
pany at Canton, Ohio, as metallurgical 
development engineer. 

—— 

R. T. GERMAN, Odessa, Texas, 
field superintendent for the Magnolia 
Petroleum Company, has been made 
assistant to JOSEPH KILCHEN- 
STEIN, superintendent of the Texas- 
New Mexico division, and transferred 
to Dallas. C. E. TAYLOR, lease 
foreman, succeeds German. 

—— 

LA MAR JONES, petroleum en- 
gineer for Humble Oil and Refining 
Company, died in a Houston, Texas, 
hospital recently as the result of in- 
juries received in a car accident. 

— 

J. E. WHEATLEY, district super- 
intendent at Lovell Lake, Texas, for 
Humble Oil and Refining Company, 
recently was transferred to the Gal- 
veston Bay district, being succeeded 
at Lovell Lake by C. H. KEEN. 


M. P. HUNTINGTON, division 
engineer at Casper, Wyoming, for the 
Stanolind Oil and Gas Company, has 
been made assistant field superintend- 
ent at Salt Creek and will have his 
headquarters at Midwest, Wyoming. 
R. B. HAMILTON, formerly field 
superintendent at Midwest, has been 
appointed district superintendent, and 
C. E. JOHNSON, who has been 
Hamilton’s assistant, has been made 


field superintendent at Salt Creek. 
nimscetsiipnniti 


J. H. GWIN, of Gwin Drilling 
Company, has transferred his head- 
quarters from Centralia, Illinois, to 
Evansville, Indiana. 

scheint 

C. L. WHITEMAN, engineer for 
The Texas Company, has been trans- 
ferred from Newton, Mississippi, to 
New Martinsville, West Virginia. 

ae en 

GILBERTO DELGADO, engineer 
with Carter Oil Company, is now 
making his headquarters at Altamont, 
Illinois, until recently having been at 
Fairfax, Oklahoma. 

sasha cian 

E. V. WINTERS, chief geologist, 
ARTHUR R. MAY, geologist, and 
FRANK ITTNER, seismologist, are 
members of a geological party sent to 
New Zealand recently by Superior Oil 
Company of Los Angeles, California. 

senialiinats 

RAY HUNT recently resigned as 
geologist for the Michigan Devonian 
Corporation and has opened a consult- 
ing office in Grand Rapids, Michigan. 

—_—- > 


HARVEY WILSON, formerly in 
charge of the Philadelphia, Pennsyl- 
vania, sales office of The Babcock and 
Wilcox Tube Company, has been trans- 
ferred to New York City and placed 
in charge of the company’s New York 
office territory as district sales man- 
ager. He will also have jurisdiction 
over the Philadelphia sales office, to 
which office R. M. LACKNER has 
been transferred from the Detroit sales 
office. B. F. W. SEABURN has been 
placed in charge of the Detroit sales 
office, having been transferred from 
the district sales office at Beaver Falls, 


Pennsylvania. 
— ws 


T. C. WEBB, JR., of the Technical 
Service Department of Clark Bros. 
Company, Inc., has recently been ap- 
pointed program chairman by the Mid- 
Continent Section of the American 
Society of Mechanical Engineers. 
Webb has been with Clark Bros. for 
the last three years. A few months 
were spent at the company’s factory 
at Olean, New York, since which time 


he has been stationed at the company’s 
Tulsa, Oklahoma, office. 
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PRODUGIION 
BLOCHED 


BY. A SLUG OF WATER 


OMORROW —hundredsof plants 

may face a case like this: A mid- 
western manufacturer was suddenly 
swamped with orders. The plant had 
a good reserve capacity—yet, push as 
the management did, it failed to get 
the output needed. 

The boilers and machinery were in 
excellent shape—but the steam lines 
were sluggish. The ailment wasacom- 
mon one—a condition that’s quickly 
corrected with proper equipment. 

That’s how Preventive Maintenance 
entered the case. For, it’s the only sure 
way of solving piping problems and 
keeping them solved. This simple 
technique guides you in installing and 
caring for pipe lines correctly; it 
helps you choose the right valves and 
fittings for every service. 

This case shows how Preventive 
Maintenance works. While the man- 
agement raved, the Superintendent 
put his hands on the trouble. The ma- 
chines were not only slow in heating 
up, but they wouldn’t stay hot. The 
drainage system was inefficient—it 
failed to remove condensate rapidly 
enough to keep the machines at maxi- 
mum temperature. 


The backlog of orders haunted the 


Wwe 
‘ge 
85" 
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Superintendent. He saw that more than 
ordinary maintenance was necessary. 
‘“‘The Crane man,” he said as he 
reached for a phone, “will help us 
solve this quickly and surely.” 


The two men reviewed the situa- 
tion. To run the machines at top speed 
meant keeping them at maximum tem- 
perature. Condensate would have to 
be drained as rapidly as it formed. 
The correct solution, as Preventive 
Maintenance counseled, involved re- 
designing of the drainage system, 
and installing a Crane Inverted Float 
Trap on each machine. 


Results: The condensate trouble was 
banished. Production was immedi- 
ately doubled. Another user of pip- 
ing knows the value of Preventive 
Maintenance. Also, knows that the 
best way to get most from piping 
maintenance dollars is to call in the 
Crane Man. Because, backed by 
Crane experience and the great 
Crane line of valves and fittings, he 
offers the means of a successful 
Preventive Maintenance program. 


This case comes from the personal experience of W.F.C. 
—a Crane Representative in the Kansas City Branch 


S®CRANE 





~ 








YOUR STEAM LINES 
KEPT HOT AND DRY 
WITH CRANE TRAPS 


You are not getting the maximum 
heat and power from steam if your 
lines are not properly drained. 
You are straining the piping, 
shortening the life of valves, ex- 
posing steam-operated equip- 
ment to serious damage when 
condensate is not removed. 


In steam lines up to 600 pounds 
pressure, the wasteful and dam- 
aging effects of condensate are 
completely eliminated with Crane 
Inverted Open Float Steam Traps. 
These sturdy, simple, and low- 
cost traps will pay for themselves 
many times over. Once installed 
they require minimum attention 
—yet, automatically, stop steam 
waste, step up efficiency. 

For pressures up to 200 pounds, 
the Crane line of No. 981 traps 
will give maximum protection 
against condensate troubles. 





CRANE CO., GENERAL OFFICES: 
836 S. MICHIGAN AVE., CHICAGO 


VALVES «+ FITTINGS + PIPE 
PLUMBING-HEATING+>PUMPS 


NATION-WIDE SERVICE THROUGH BRANCHES AND WHOLESALERS IN ALL MARKETS 
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Thrift 


Bride: 1 saved $2.19 out of the 
week’s allowance this week. 

Groom: That’s splendid. How did 
you do it? 

Bride: One of the installment col- 
lectors didn’t show up. 

a 

The Reverend George Washington 
Hepzibah told his Deacons that he 
wanted every member of his colored 
flock to be present Sunday. “Sum- 
‘body done stole mah ovahcoat. Ah’s 
gonna burn dey ears down. Ennybody 
ain’t present is guilty.” 

Everyone was there—even down to 
Moze, the log turner. The Reverend 
started off with a bang—preached on 
“Thou Shalt Not Steal,” “Thou Shalt 
Not Kill’”—really burned them down 
to a crisp . . . suddenly, a lull, and 
then he changed to one of the sweetest 
sermons he had ever preached. His 
flock left puzzled. Deacon Brown went 
back and asked the Reverend why he 
changed so suddenly about someone 
stealing his overcoat. The Reverend 
said, ‘‘ Member about dat “Thou Shalt 
Not Steal’? "Member *bout dat “Thou 
Shalt Not Kill,’ well when ah got 
down to dat Commandment ’bout 
Coveting Thy Neighbor’s Wife, ah 


*membered where mah overcoat wuz!” 


7 y 7 : 

In the days of Queen Elizabeth some 
of the ladies of the court liked to curl 
up with a good book, while others pre- 
ferred simply to curl up with one of 
the pages. 

. -.# 

Sign of Good Memory: When dad 
is worried because his daughter has 
stayed out too late with a boy friend. 

4,47 


At the Old Manse 


The minister had given out a story in 
advance. 
The bride and groom about to be, 
would dwell within the manse. 
The building so replete with charm, an 
ivy covered manse, 
Prepared for clergyman and wife, 
was full of sweet romance. 
But when the printer set the type, he 
busted up the plans. 
And this is what the public read: 
“They'll live at the old man’s.” 
7 7 7 
And then there was the man who 
had his dog’s tail cut off so his mother- 
in-law wouldn’t know that the dog 
was glad to sec her. 
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Two army officers met on the street 
one day and one of the chaps had a 
row of medals across his chest. The 
other one remarked: ‘Where did you 
get all of those?” 

“Gunnery.” 

“The hell you say. Why, I had it 
three years ago but I never got deco- 
rated.” 

yor? 


From Clark University has come the 
report of an artificial propagation of a 
rabbit, which just about takes all the 
fun out of being a rabbit. 

,¢ @ 

Cannibal King: What am I having 
for lunch? 

Cook: Two old maids. 

Cannibal King: Ugh! Leftovers 
again! 

y 5 A y 

Old Lady: Are you a little boy or 
a little girl? 

Child: What the heck else would 
I be? 

yr? 

“Do your daughters live at home 
with you?” 

“Goodness, no. They aren’t even 
married yet.” 

yr? 


A wildcat operator who was always 
talking in terms of thousands of dol- 
lars, was greeted one evening by his 
11-year-old son, who announced: 

“Well, Dad, I’ve sold our dog.” 

“Yes, for how much?” 

“Ten thousand dollars.” 

“Ten thousand dollars! Let’s see the 
money!” 

“I didn’t get the money, Dad,” re- 
plied the son, “I got two five-thou- 
sand-dollar cats for it.” 

—Rig and Reel. 


7 y vy 


Mose sat on his front porch munch- 
ing cornbread when one of his hens 
went tearing past, followed by the old 
rooster in high gear. Suddenly the 
rooster applies his brakes, pulls up 
short, trots back and starts picking at 
the cornbread crumbs at Mose’s feet. 
The old darky eyes him in astonish- 
ment then explodes, “Lan’ sakes, Mr. 
Rooster, I hopes Ah never gets dat 
hungry!” 

3 A y 5 

Waiter: Customer says his steak is 
too small. 

Manager: Take it away and bring it 
back on a smaller plate. 


A mother was telling her little girl 
about the suffering of early martyrs 
and to illustrate the story showed her 
some pictures of scenes in the Roman 
arena where Christians were being fed 
to the lions. 

Pretty soon the little girl burst into 
tears. The mother felt sure she had 
made a lasting impression on the child 
until between sobs she said: 

“Look, mother, there is one poor 
lion without any Christian.” 

yg 


A tourist stopped his car on the 
road and asked a little country boy 
how far it was to Smithville. The lit- 
tle boy replied: “It’s 24,999 miles the 
way you're going, but if you turn 
around it ain’t but four.” 

ae oe 

Wife: The new maid has burned the 
bacon and eggs, darling. Wouldn’t you 
be satisfied with a couple of kisses for 
breakfast? 

Husband: Sure, bring her in. 

yf 

First Partner: The new stenogra- 
pher‘s hair is decided blond, isn’t it? 

Second Partner: Yes, though I no- 
ticed a slight indecision around the 
roots. 

a eZ 

The golfer lost his ball and, not un- 
naturally, was inclined to be annoyed 
with his caddy. 

“Why didn’t you watch where it 
went?” he asked. 

“Well, sir,” said the boy, “It don’t 
usually go anywhere, and so it took 
me unprepared like.” 

,org4 

Visitor: If your mother gave you a 
large apple and a small one and told 
you to divide with your brother, which 
apple would you give him? 

Johnny: D’ye mean my big brother 
or my little one? 

—American Humorist. 
er 9 

Reformer: Young man, do you real- 
ize that you will never get anywhere 
by drinking? 

Stewed: Ain’t it the truth? I started 
home from this corner five times al- 
ready! 

cw a 

First Burglar: 1 need glasses. 

Second Ditto: What makes you 
think so? 

First Burglar: Well, I was twirling 
the knobs of a safe and a dance or- 
chestra began to play. 
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Three basic designs, in variations suited to every rig 
equipment need, make up the AMERICAN line of oil 
country Roller Bearings. Each one of these carefully 
engineered, field-proven, time-tested bearings, when 
properly applied, is guaranteed to give smooth, trou- 
ble-free performance under the most severe strains 
and impacts found in producing operations. Because 
they are built to outlast the equipment itself, few 
AMERICANS have ever failed in service! Your equip- 
ment needs AMERICANS . . . your Roller Bearing prob- 
lems deserve the attention of American engineers. So 
be sure your new equipment is AMERICAN equipped 
. . . and use our engineering service freely when plan- 


ning installations. Write today! 


AMERICAN ROLLER BEARING COMPANY 
PITTSBURGH PENNSYLVANIA 
Pacific Coast Office: 321 West Pico Street, Los Angeles, Calif. 


AMERICAN 





















HEAVY-DUTY ROLLER BEARINGS 
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MACHIN 


Hydraulically Operated 
Pipe Straightener 

PORTABLE pipe straightener 

has been introduced by Shaffer 

Tool Works, Brea, California, to pro- 


vide a means of straightening bent or 
kinked pipe at the well. The straight- 




















ening device is hydraulically operated 
and the entire assembly embodies all 
the latest features of a strictly mod- 
ern pipe straightening machine. The 
unit is mounted on springs attached 
to the axle and is equipped with a 
trailer hitch so it can be drawn by an 
ordinary small truck. The assembly is 
carried on automobile tires and its en- 
tire construction makes it easy to 
transport to and from different wells 
on a lease, or to wells scattered over 
a wide area, and for wildcat operations. 
The Shaffer Portable Pipe Straight- 
ener is power-driven and is equipped 
with a 34-hp. a-c. or d-c. reduction 
gear motor. Gasoline, gas, or butane 
motors can also be supplied if oper- 
ating conditions make it necessary to 
utilize such power. The hydraulic 
power is supplied by an 8-in. diameter 
hydraulic ram actuated by a double 
piston pump having 3/4-in. pistons and 
4-in. stroke, operating at 125 r.p.m. 
The ram is controlled by a valve and 
when the pressure is released the return 
is made by heavy coil springs. Oil 
is used for fluid and is kept in a reser- 
voir chamber. The oil supply is always 
ready for use and there is no loss of 
fluid during operations, it is stated. 


The frame of the Shaffer Portable 


Pipe Straightener is constructed of two 
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15-in., 50-lb. I-beams, 15 ft. in length. 
An outstanding feature is that it is de- 
signed with a side opening on the ram 
bracket that makes it possible to roll 
pipe on and off the machine. This 
eliminates handling the pipe through 
the end only and is one of the many 
of its labor-saving features. Each end 
of the straightener is equipped with 
stationary, adjustable jacks that make 
it easy to level-up and hold the ma- 
chine in a stable position without the 
use of wooden cribbing or other make- 
shift supports. Two portable roller 
stands are supplied, one for each end 
of the machine, and these are designed 
so that they can be raised or lowered 
to keep the pipe level throughout its 
length. 





Hewitt Multiple-Length 
Rotary Hose 


ANY rotary hose failures result 

from accidental injuries and 
abuse to the hose rather than from 
actual wear, and with the develop- 
ment of built-in couplings and longer 
hose lengths this problem becomes of 
greater importance because such 
couplings cannot be reset. A serious 
injury to hose at any point,even within 
a few feet of the coupling, means the 
replacement of 50 to 60 ft. of hose. 









After many months of drilling tests, 
Hewitt Rubber Corporation engineers 
have overcome this problem by de- 
veloping a special, extra-strength 
built-in coupling construction that 
permits the use of two short lengths 
of hose—25 to 30 ft. each—rather 
than the one continuous length, it is 
asserted by the manufacturer. A hose 
failure, resulting from either wear or 
accident, with this multiple-length 
type of installation involves the re- 
placement of only one piece—half the 
usual length. 








New Hewitt Multiple-Length Rotary Hose 
shown in the derrick of one Continental Oil 
Company well at Wasco field, California. 





The couplings used in this new 
Hewitt hose are built into the hose 
wall, reinforced with multiple layers 
of high tensile spring steel wire 
securely clamped and bolted with steel 
bands. The entire inner surface of the 
coupling is rubber covered—the regu- 
lar inner tube of the hose extending 
through the coupling shank and over 
the face. There is no metal exposed 
to wear and the inside diameter is the 
same as the rest of the hose, full sized 
with no flow-retarding obstructions. 

The Hewitt Multiple-Length Rotary 
Hose is manufactured by Hewitt Rub- 
ber Corporation, Buffalo, New York. 
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No bugle wakes him from his morning sleep. 
No uniform tells all who see him that he 
is defending the liberty of America. 


No beribboned medal shows his work 
well done. 


But there he is—a typical American— 
99,000 of him in round numbers—working in 
Republic plants, mines, offices and ware- 
houses in 35 states—daily doing his share 
to turn out huge quantities of billets, bars 
and strips of steel—that every industry may 
have the sturdy raw material from which 
to fashion the sinews that will make 
America safe for his children—and yours. 


REPUBLIC STEEL 


LT 


CORPORATION 





This is the type of skilled-in-steel worker 
that mans the far-flung operations of 
Republic. This is the type of man that dur- 
ing peace-time brings comfort and safety to 
the American way of life. And this is the 
type of man who, in this emergency, is 
giving unstintingly of his effort and his 
specialized knowledge, to provide America 
with more and better steel—first line of 


national defense. 

a. 4 
The line of steels and steel products . 
manufactured by Republic is so 
diversified that we have prepared a 
complete listing in Booklet No. 199. 


A copy will be sent you upon request. 


e CLEVELAND, OHIO 


Berger Manufacturing Division « Niles Steel Products Division * Steel and Tubes Division * Union Drawn Sieel Division + Truscon Steel Company 








MACHINERY and EQUIPMENT 





“Oilwell” No. 4 Torque Conversion Unit 


POWERFUL and flexible, yet 
lightweight, torque conversion 
unit has been introduced by the Oil 
Well Supply Company, Dallas, Texas, 
for converting standard steam-rig 
hoists to internal-combustion engine 
crive. This unit fills a 
definite need in many 
fields where fuel and 
water are difficult to ob- 
tain, the manufacturer 
states. In rotary drilling 
operations to depths of 
3000 to 4000 ft., and 
where the drilling pro-@ 
gram would not imme- 
diately justify the pur- 
chase of a complete new 
power hoist, this torque 
conversion unit permits 
the use of any standard 
two-speed steam-rig hoist with a con- 
ventional gas, gasoline or fuel-oil, 
multi-cylinder engine, it is pointed out. 
The engine torque is transmitted 
through a hydraulic torque converter, 
which also functions like a variable- 
speed mechanical transmission except 
that it makes available a multitude of 
ratios without the necessity of gear 
shifting. There is no mechanical con- 
nection, such as a friction clutch, be- 
tween the engine and the output shaft 
of the converter. 


A V-belt drive is used from the 
output shaft of the torque converter 
to the reversing countershaft. Forward 
and reverse rotation of the shaft are 
obtained by a friction clutch and also 
a planetary reverse, placed in the 
driven V-belt sheave. This leaves the 
shaft free for installation of a split- 
type drive sprocket, from which the 
hoist is driven by a standard oilfield 
chain. A split-type, flat-belt pulley 
may be installed to adapt the unit for 
cable-tool drilling. 

The remote controls for this torque 
conversion unit are identical to steam 
engine controls in location and opera- 
tion. In addition to the throttle, a 
hand lever is provided, having three 
positions corresponding to forward, 
reverse, and neutral. Drillers and crew 
do not have to learn a new set of 
operating characteristics as this unit 
handles exactly like a steam engine. 

The performance of this torque con- 
version unit is unusual in that it is 
impossible to stall the engine when 
picking up a load or when making a 
hard pull, the makers assert. This is 
accomplished by the use of the hy- 
draulic torque converter, which, on 
demand, multiplies the engine torque 
as much as five times. 
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"Oilwell" No. 4 Torque Conversion Unit 


Skinner-Seal Vented Plug 
Clamp 


M B. SKINNER Company, South 
. 


Bend, Indiana, offers a new 
“Skinner-Seal Vented Plug Clamp” for 
use on extremely high-pressure pipe 
lines. 

The pressure “vents” while the 
clamp is being placed in position, then 
the piston plug shuts off the leak as 


eam 





easily, quickly, and positively as clos- 
ing a valve, the manufacturer asserts. 
No chance of injury or damage. 

The head of the clamp consists of a 
malleable iron cylinder resting on a 
pressure-distributing base. This is an- 
chored to the pipe by bolts and strap. 
The cylinder is fitted with a rubber- 
faced metal “piston,” operated by a 
heavy thrust screw; gasket surface is 
2 3/16 in. in diameter. 

To prevent “burning” of gasket in 
the last stages of shutting-off, the 
lower rim of the gasket is armored 
with a brass band. This also prevents 
rubber from escaping through the 
vent. 


> 





The bottom of the gasket is ground 
to fit the curvature of the pipe, and 
the piston is keyed in the cylinder to 
prevent rotating out of position while 
the thrust screw is being tightened. 





Direct-Current Arc Welder 
By General Electric 


HE General Electric Company, 
Schenectady, New York, has an- 
nounced a new 200-amp., d-c. arc- 
welder that will provide any welding 
current from 25 to 250 amp. This 
wide range allows all-day manual 
welding to be done with currents to 
200 amp., using electrodes from +5 
to 3g in. in diameter. Capacity is also 
provided for the use of electrodes as 
large as 4 in. on occasional short jobs. 
The new arc-welder has two out- 
standing features, according to the 
manufacturer. First, it provides for in- 








stant recovery of the voltage to an ex- 
tent greater than the arc voltage af- 
ter each short circuit, thus preventing 
time-wasting arc pop-outs. Second, it 
never allows current peaks to exceed 
three times the steady short-circuit 
current on any adjustment, thus pre- 
venting excessive heat and spatter and 
resulting in a saving of electrodes. 
Both features are made possible by a 
split-pole cross-field design with which 
the equipment is provided. 


Other advantages of the new arc- 
welder include excellent commutation, 
isothermic overload protection for the 
motor, self excitation, which does 
away with the necessity for an extra 
generating unit; quick adjustment of 
welding current, and horizontal 
mounting, it is stated. 

Self-sealed ball bearings are used. 
An improved, highly efficient ventilat- 
ing system prevents overheating even 
when the welder is operated within 
the proper range hour after hour, it 
is asserted. A full range of current ad- 
justment is obtained without the use 
of a current resistor. This results in a 
saving of 10 to 15 percent of power 
costs, according to the makers. 
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AXELSON COUPLINGS 
ARE BUILT FOR 
SATISFACTORY 
PERFORMANCE 





Each coupling is placed on an accurately threaded 
mandrel and faces are ground square with the 
thread, reducing the possibility of fatigue strains to 
a minimum, 

Axelson hardened and ground Sucker Rod 
Couplings are built to give longer, more sat- 
isfactory service. Axelson production meth- 
ods are the result of more than 48 years expe- 
rience in the building of oil well equipment. 
Every laboratory test, every manufacturing 
operation, every plant test has but one objec- 
tive—namely, the production of sucker rod 
couplings that will satisfactorily meet every 
field requirement. Chemical and metallurgi- 
cal tests are continually made in Axelson 
laboratories on coupling bar stock, the fin- 
ished product and on couplings that actually 
have seen service. This meticulous care in 
selection of material, in manufacture and in 
service is why Axelson Couplings do wear 
longer and do establish new performance 
standards. 


If you don't have a copy of Axelson'’s neu 
rod and coupling bulletin, write today. 


sucker 


AXELSON MANUFACTURING CO. 
P. O. Box 98, Vernon Station, Los Angeles, Calif. 
New York 


St. Louis Tulsa 





Bar stock specimens are acid etched to verify speci- 
fications and reveal any flaws which may exist in 
the raw materials. 


A\ELSON 


SELLS AND SERVICES DEEP WELL 
PLUNGER PUMPS AND SUCKER RODS 
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Ozalid Model “F” White- 
print Machine 


ZALID Corporation, Johnson 

City, New York, announces a 
new Model “F” Whiteprint machine 
that, according to the makers, offers 
a fast, economical, convenient, and ef- 
ficient method of making positive-type 
reproductions of engineering drawings, 
letters, charts, diagrams, bulletins, re- 





ports, etc. It is asserted that this white- 
printer has a printing speed to a max- 
imum speed of 56-in. per minute. The 
light source used consists of a new 
type high-pressure mercury vapor lamp 
that uses 40 watts per inch with an 
active length of 46 in. 

This lamp gives uniform distribu- 
tion of light over the entire printing 
surface without flickering; gives no 
streaky prints and there are no globes 
or carbons to change. The Model “‘F” 
lamp is guaranteed for 1000 hours. 
Past performance indicates that this 
lamp has a life of between 1500 and 
2500 hours, it is stated. 

Other features of this equipment 
are: 

1. Revolving glass contact that pro- 
vides maximum light utilization and 
avoids slippage, friction, static, and 
dragging of paper and tracings across 
stationary glass. 

2. An adjustable light shade that 
allows the operator to vary exposure 
without changing printing speed thus 
making it possible to handle prints ef- 
ficiently and maintain a smooth flow 
of work despite variations in trans- 
parency of tracings. 

3. A forced-air cooling system gives 
even cooling of the lamp so necessary 
for uniform light distribution. This 
cooling system effectively prevents 
high temperature differentials between 
right and left sides. 

4. A special transformer that cor- 
rects the power factor to 87.5 percent. 
A terminal board on the transformer 
is equipped with taps permitting ad- 
justments for line voltage variations 
from 200 to 240 volts. Thus correct 
voltage is assured for maximum lamp 
efficiency in each installation. 


| 





AXELSON LINERS 
STAND THE 
THIN ATR TEST 





A steel ball that will pass freely 
through an Axelson Liner floats on atr 
when one end of the liner is closed. 


Stacked end on end, the faces of Axelson 
Liners are so true that the test made with 
one liner remains constant with the series. 
This is why Axelson Pumps with inter- 
changeable liners are absolutely straight, 
practically air-tight and give maximum 
efficiency in plunger operation. Back of 
this accuracy is a never ending series of 
tests that cover everything even remotely 
connected with manufacturing—from 
molding sand to the final inspection and 
assembly—or packing of finished liner. 
If you don’t have a copy of Axelson’s new liner 


bulletin, write today and a copy will be promptly 
sent lo you, 


AXELSSON MANUFACTURING CO. 
P. O. Box 98, Vernon Station, Los Angeles, Calif. 


St. Louis New York Tulsa 





The internal diameter of each liner is checked with 
"GO" and ""NO GO” Gages to verify correctne 
of machine operations. 


AX ELSON 


SELLS (ND SERVICES 
DEEP WELL PLUVGER PUMPS 


VD SUCKER RODS 
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I HOSE C *Total Hose 
1 4” Size a 
112,500 ft. 7/10c 
of hole Per ft. of 
drilled hole drilled 


*Includes purchase price 
and upkeep. 


PERFORMANCE 
COUNTS 


CHIKS AN 
All-Steel Rotary 
Hose is the most 
economical hose 
you can buy... 
Light in weight. 
Compare with 
other hose of the 
same size! 

BUY THE HOSE 
THAT FITS YOUR 

PUMPS 


4” and 5” for Drilling. 
3” for Standby and 
Pressure Service. 
45’, 50’, 55’, 60’ Lengths. 


Gulf Engineers, Inc., Distributors 
in Texas, Louisiana, Arkansas and 
New Mexico. 


Well Equipment Mfg. Co., Dis- 
tributors in Oklahoma and Kansas. 


©) 
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7 q me IN 
BREA, CALIFORNIA 
BALL BEARING SWING JOINTS for ALL PURPOSES 
ALL-STEEL ROTARY HOSE 
CIRCULATING HEADS @ MUD GUNS 


THREE-WAY DISC BIT 
STANDARD AND HEAVY DUTY REAMERS 
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Synthetic Tubing 





SPECIAL line of hose, or “‘tub- 
A ing” for specialized, rigorous 
service where rubber has been found 
not entirely suitable is now being made 
from Koroseal, a synthetic elastic ma- 
terial having rubber-like qualities, it is 
announced by The B. F. Goodrich 
Company, Akron, Ohio. Koroseal is 
plasticized polyvinyl chloride, whose 
basic materials are coke, limestone, and 
salt. 

The new Koroseal hose is made with- 
out fabric or other wall reinforcements 
and is being stocked in sizes ranging 
from Yg in. to 2 in. LD., and 1/16 
to 4 in. wall thickness and can be 
made at presetn in all sizes to 3 in. 
O.D. 

The hose shows durometer hardness, 
70 to 78 at 85°F.; specific gravity, 
1/31; working pressure, 50 lb. at tem- 
peratures to 120°F. It is made in dull 
black. Recommended working pres- 
sure of 50 lb. per sq. in. is based on a 
safety factor of 5. 

Permitting no loss of vacuum 
through diffusion, the hose withstands 
vacuum better than equivalent wall 
thickness of rubber hose, the manufac- 
turer asserts. It is free from sulphur, 
and can be attached to brass, silver, 
etc., without corrosion of the metal. 
It does not swell in oil, is not affected 
by strong corrosives, is practically im- 
permeable to gas diffusion, and does not 
absorb moisture, it is stated. 

Among the uses for the new hose 
are installations in chemical labora- 
tories and plants, as slip-on coverings 
for plating rack insulation, in elec- 
trolytic ore reduction plants and other 
electro-chemical metal refineries, as 
friction roll coverings for business ma- 
chines and recording instruments, and 
large photographic developing and 
printing plants. 





Improved Slush Pump Valve 
Seat and Valve 

NEW line of slush pump valve 

seats and valves, designated the 

Hamer E-Z Out Valve Seats and 





Valves, has been placed on the market 
by Hamer Oil Tool Company, 2919 
Gardenia Avenue, Long Beach, Cali- 
fornia. The new line, made for all 


sizes and types of slush pumps, re- 
places the line formerly marketed 
under this name and has been under 
development in actual field use for the 
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last year or more. 

The new valve seat is lifted from 
the pump port seat by hydraulic pres- 
sure alone, without the use of me- 
chanical pullers or heating with a 
torch. A super-pressure grease gun, de- 
signed by Hamer Oil Tool Company, 
is used in lifting the valve. The valve 
seat is tapered in the usual manner but 
has an annular groove cut into its out- 
side surface. A neoprene valve seat in- 
sert or packing ring is fitted into the 
groove with its lips contacting the 
upper and lower sides of the groove. 
A passage leads from the groove to a 
tapped hole in the central guide, which 
is integral with the valve seat. The 
tapped hole is closed by a screw plug 
at all times except when the super- 
pressure gun is to be attached for the 
purpose of lifting the valve seat. 


















--- Which further 

Heavy-Duty, 20-Ton 

Emergency Jack 

O provide an emergency jack for pre fon _ oe dand 
aa in the heavy industries, Tem- pac kin gy Seew « « « 
pleton, Kenly and Company, Chicago, 
Illinois, have introduced a model that 
has a full 20-ton lifting and holding * Patent applied for 
capacity on either the cap or toe lift 
of the jack. 

Designated No. 2030, this jack is 
30 in. high, has a full 1734-in. lift, 
and weighs 167 lb. complete. Besides 
lifting on cap and toe, it lifts on the 


reduces friction and 











HIS latest COOK development makes 
available for extreme service conditions, 
COOK'S Metallic Rod Packings fitted with 
COOK'S Graphitic Iron Packing Rings hav- 


ing pre-conditioned wearing surfaces. 


This is the same "Tinized" surface treat- 
ment that has proved so successful on COOK'S 
Graphitic Iron Piston Rings. By a special electrical process the 
entire wearing surfaces of the packing rings are covered with a 
coating of a tin-base, anti-friction metal. 





The benefits of these pre-conditioned wearing surfaces will 
be at once apparent to both designing and operating engineers— 
how they protect the rod from scuffing and undue wear during the 
break-in period—how they promote quicker "mating" of ring 
and rod surfaces—how they still further decrease friction and ex- 
tend the life of both rod and packing to new limits. 


COOK'S TINIZED Metallic Rod Packings offer you the ut- 
most in packing performance and economy. Specify them next 
time you order equipment. For equipment in service, order from 
the nearest dealer or from us direct. 








SEALING 
PRESS s 
” COOK'S METALLIC ROD PACKINGS are made in types for same 
auxiliary shoe that hooks into the cap every engine and compressor rod service. In addition to the 9 
or on the chain with grab hook end, Graphitic Iron Packings the line includes COOKMET, Hard 
any link of which can be engaged with Babbitt and Laminated Bakelite Packings. We ll be glad to make 
: ‘ packing recommendations for your particular requirements. 
the recess in the cap. tee cin 





Besides lifting and lowering verti- | 
cally, this jack tilts on its base for | 
jacking at an angle. The tilting pawl | fi LEE rere} 4 MANUFACTURING CO 
can be released by the operator’s toe. | : ' ; 
The No. 2030 can be used horizontal- | ae : ie ee ce : : Se 
ly for pushing, spreading, or pulling tcetend Settin a. i vee US Mie oY ee ne» Sa 


‘ : on 30 San Francis 
by using the chain. 





THE PETROLEUM ENGINEER. OCT., 1940 169 





MACHINERY and EQUIPMENT 





Emco Special Meter for 
Liquefied Petroleum Gases 


new meter, especially developed 

for the measurement of lique- 
fied petroleum gases, has been an- 
nounced by the Pittsburgh Equitable 
Meter Company. This meter has a 
cast-iron outer case, which the manu- 
facturer states is necessary in order 
to assure complete safety in the meas- 
urement of these highly volatile va- 
pors. 

There are only two relatively short 
sealing surfaces in this design. It is 
asserted that by the use of surface 
grinding, a specially developed gasket, 
and a generous number of large-diam- 
eter screws, complete and permanent 
sealing is provided. 

Of particular interest is the unit 
construction of the index housing 
within the meter cover. A new devel- 


opment in solderable, thick, high- L! 


strength glass provides a complete 
seal and eliminates the necessity of 
having a stuffing box to seal the index 
shaft. 

Other innovations include a thor- 
oughly lubricated and rigidly sup- 
ported driveshaft mounted with its 
drive gear in an integrally designed 
movement box. This construction also 
provides a lubricated seal that pre- 
vents the escape of gas should the in- 
dex glass be accidentally broken, it 
is stated. 





Optional diaphragms and diaphragm 
treatments are available. Either a spe- 
cial material, particularly resistant to 
the action of the liquid hydrocarbons, 
or sheepskin, with treatments adapted 
to resist this action, can be supplied. 

Indexes reading in therms, deci- 
therms, gallons, pounds, or equivalent 
cubic feet are available for specifica- 
tion by the purchaser. Special connec- 
tions to fit the needs of the liquefied 
petroleum gas industry are provided 
optionally at the side or top of the 
cover. 
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SAFETY CAP ~ . . 


The Pittsburgh Equitable Meter 
Company has issued a bulletin describ- 
ing this meter in detail. Copies can 
be obtained by addressing a request 
to the manufacturer at 400 North 
Lexington Avenue, Pittsburgh, Penn- 
sylvania. 


Improved Sucker Rod Wiper 
prague to accommodate all 

size sucker rods without change 
of rubber or housing, a Universal 
Sucker Rod Wiper has been developed 
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3° 70 2-172" QuS: 


STO PIPE THREAD: j 
4 
2-172" TO 2° BUSHING ~ 
$70 PIPE THREADS 


by Patterson-Ballagh Corporation. It 
operates in a manner similar to the 
pipe wiper or stripper made by the 
same manufacturers. Twin disks of re- 
inforced rubber are held in a specially 
designed steel housing. These disks 
float freely in the housing, allowing 
the rods to move back and forth. The 
couplings on the rod pass freely 
through the disks, as does the pump or 
working barrel, without injury. 

Replacement of the disks is a simple 
matter. The cover can be removed and 
disks renewed within a few moments. 
A pair of latches are provided that are 
closed except when the couplings pass 
through. Should the rod drop, these 
latches, by catching the couplings, 
will prevent their dropping into the 
well. An added advantage is the com- 
pactness of the Universal model, the 
manufacturer asserts. It has a height 
of less than 7 in. to the outlet. The 
device is universal in its fittings to 
fit the operator’s pipe. A 2-in., 2'-in., 
and 3-in. standard pipe bushing as- 
sembly is included in the shipment, as 
is an initial set of wiping disks. Rods 
from %% in. to 114 in., all on the same 
string, are effectively stripped with 
this wiper, it is stated. The pressure is 
sealed-off by contact of the disks with 
the inside surface of the cover. Excess 
oil is drained into the tubing. 

Further details regarding this Uni- 
versal Sucker Rod Wiper may be ob- 
tained from Patterson-Ballagh Cor- 
poration, 1900 East 65th Street, Los 
Angeles, California. 














New Block and Pipe 
Insulation 

NEW 1500-deg. insulating ma- 

terial called L-W Superex has 
recently been introduced by Johns- 
Manville, New York City. Supplied 
in both block and pipe covering form, 
this new material was developed by 
the J-M Research Laboratories and 
represents a marked improvement in 
conductivity and strength for an insu- 
lation in the service temperature range 
above 600° F., according to the com- 
pany’s announcement. 

This new insulation is of the 
moulded diatomaceous silica type, but 
it is exceptionally light in weight for 
a high temperature material, weighing 
enly 20 lb. per cu. ft. The blocks are 
supplied in 3 in., 6 in., 9 in., and 12 in. 
widths in standard lengths of 18 in. 
and 36 in. and in thicknesses from 1 in. 
to 4 in. Curved blocks are also avail- 
able. The pipe insulation is supplied, to 
fit standard pipe sizes, in sections of 
segments 3 ft. long and to 2% in. 
thick. L-W Superex is marked with 
green ends to distinguish it from 85 
percent magnesia and H-T (1900 
deg.) Superex. 





A.P.I. Specifications in 
Preparation 

Specifications for rating roller-chain 
sseed reducers for pumping machines 
adopted in November, 1939, are being 
published in tentative form by the 
Committee on the Standardization of 
Pumping Equipment and Engines of 
the American Petroleum Institute’s 
Division of Production. Upon final 
approval the specifications will be pub- 
lished in booklet form as A.P.I. Stand- 
ards No. 11-E-1, and will be avail- 
able at 25 cents per copy from the In- 
stitute’s Division of Production head- 
quarters, 1205 Continental Building, 
Dallas, Texas. 





MacClatchie Develops New 
Control Gate 


new combination high-pressure 
blowout preventer that features 
exceptionally fast and “foolproof” 
closing action has been announced by 
MacClatchie Manufacturing Com- 
pany, Compton, California. 
Consisting essentially of two pack- 
ing units unitized in a single housing 
to conserve cellar space, reduce over- 
all height, and eliminate need for ex- 
tra flanges and threads, this tool packs- 
off around both drill pipe and open 
hole. Tests have shown it able to close- 
off around the pipe from drilling po- 
sition in less than 25 seconds and com- 
pletely shut-off the open hole in less 
than 10 seconds, the manufacturer as- 
serts. 
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Another important feature of the 
new MacClatchie control gate is that 
there are no small gears or other work- 
ing parts inside the housing to become 
clogged with mud or sand. All gears 
are on the outside of the unit, pro- 
tected against damage by steel guards. 
This feature insures proper function- 
ing of the packers in an emergency, 
it is stated. 





Packing rubbers are available for 
various sizes of drill pipe. These rub- 
bers can be installed at the rig in from 
1 to 1'% hours, a feature that saves 
time and labor when changing from 
one size drilling string to another. 


Complete details concerning this 
new MacClatchie development can be 
obtained by writing MacClatchie 
Manufacturing Company, Box 430, 
Compton, California. 





Watchman’s Tour System 
A problem of growing importance 


to all industry is the need for 
effectively guarding property. This 
problem has been given more attention 





currently because of the fears of 
sabotage, the uncertainty about fifth 
column operators, and the imperative 
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need for protecting stocks of arma- 
ment supplies. 

The announcement therefore is 
timely that the Dudley Lock Corpora- 
tion, Chicago, Illinois, has developed 
a new watchman’s tour system adapt- 
able to every size plant. 

The Dudley tour comprises a system 
of key stations with transmitting 
stations at start and finish of each 
series. The transmitting stations can 
actuate any kind of signal or recording 
apparatus. A special recording clock 
has been made for the Dudley system 
by the Cincinnati Time Recorder 
Company. It records, on a long roll 















for 


STROUBE & STROUBE f 


at 
TALCO, TEXAS 


at these. 
QUALITY 
FEATURES 


Quick, push-button 
starting. ; 
2 individual porting 
(an exclusive pat- 
ented Continental 
feature) which means 
smooth, belanced 
power. 
3 Full length of cylin- 
ders surrounded by 
water for efficient 
cooling with jackets 
designed to eliminate 
hot spots. . 
Precision, inter- 
changeable steel 
backed bearings. 


Dust and dirt proof 


crankcase, 


4 Cast iron base with 
extra large oil capac- 
ity available for all 


_ 


of paper, the date and the exact time 
each transmitting station is visited. 
An additional service is the delayed 
alarm, which gives a warning at any 
specified location when a transmitter 
box it not visited within a given time. 

The watchman’s tour key is small 
enough to be carried inconspicuously 
in the pocket. It is an ingenious com- 
bination of three separate locks, oper- 
ating only on a predetermined route, 
and only in the proper sequence. It has 
a built-in cyclometer that counts the 
stations visited and thus gives proof 
of completion of a specified number 
of tours. 





21 RED SEAL 
ENGINES FOR OIL 
FIELD SERVICE 
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This Sturdy Continental Red Seal PY-91, 
with 16.5 H.P. at 1400 RPM assures 
this operator of constant water supply 


Red Seal Power is the right power for oil field service. 
Whether for spudding, drilling, pumping (from central 
power plant or individually) or generator service for 
power and lighting, write in your specifications — "To 
Be Powered by Continental." 


There are 21 sizes of sturdy Red Seal engines to choose 
from. Just choose the right size for the job you want 
done and your power worries will be over. 


For when you buy Continental Red Seal Power you buy 
power that is smooth, dependable, and economical. You 
buy the result of precise manufacturing. You buy the 
utmost in performance. 


Available Sales and Service Facilities 


ORIENTAL TRANSMISSION & PACKING CO. 


2615 Commerce Street 
DALLAS, TEXAS 


models, STANDARD TOOL & MACHINE CO. 





Longview, Texas 


[ontinental Motors [orporation 


MUSKEGON, MICHIGAN 
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Spinning Table Aids in 
Making-Up Joints 

new device for use in making-up 
A threaded connections of ream- 
ers, fishing tools, subs, bits, and other 
members in the drill string, designated 
the Baash-Ross Spinning Table, is an- 
nounced by Baash-Ross Tool Com- 
pany, 5512 Boyle Avenue, Los Ange- 
les, California. 

The spinning table fits in the square 
at the top of the master bushings in 
the same manner as a bit breaker or 
hole cover presents a rotatable surface 


upon which to rest the tool in a cen- 
tral position under the vertically hang- 
ing drill collar or drill pipe. 

The spinning table consists of a 
square steel base having a ball race 
machined near the top on the inner 
surface and a circular table with a 
downwardly projecting flange of 
smaller diameter than the top of the 
table, also machined to form a ball 
race. Large-diameter balls, inserted 
through a small side opening after the 
base and table are together, form a 
bearing for retention and also hold the 


10 YEARS’ SERVICE AT 750° F. 


... AND STILL GOING STRONG... 
PROVES HOMESTEADS CAN “TAKE IT”! 


z <i} \ eat 
ek eer 
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Outstanding service in the well-known refinery above 
again demonstrates Homestead’s ability to manufac- 
ture valves for specific purposes. 22 of these massive 
8” 3-way valves went into switching valve service on 
vapor lines from coking chambers more than 10 years 
ago. Constant operation at 750° F. and 100 lbs. pres- 
sure, has proved their trouble-free operation and low 
maintenance cost. On the basis of their performance 
10—4” Lever-Seald valves were installed on 1120° F. 
and 200 pounds pressure vapors to the coking cham- 
bers. Homestead takes real pride in mastering these 
hard-to-lick valve engineering problems. Tell us your 
service conditions, fluid to be handled, temperatures, 
pressure, and the number and size of valves required. 
Nearly 50 years of valve engineering guarantees a 
satisfactory and economical solution to your problem. 


HOMESTEAD VALVE MFG. COMPANY 


CORAOPOLIS, PA. 


P. O. BOX 14 
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Illustrated above: Special 

cast steel 8’ three-way 

Homestead valves with 

two 4” straightway valves 

built integral with each 
** valve. 





Write for Reference Book 
No. 38; and for special 
quantity prices on your 
valve requirements. 








two parts together. The side opening 
is closed by a threaded plug. 

In operation the Baash-Ross Spin- 
ning Table is placed in the square at 
the top of the master bushing, which 
places it concentrically over the hole. 

















string is placed upon the rotatable 
table with the pin or box thread in line 
with the threaded connection of the 
drill collar or drill pipe hanging verti- 
cally in the elevators. As the drill col- 
lar or drill pipe is gradually lowered, a 
member of the crew rotates the tool 
upon the spinning table in order to 
start the thread. It is unnecessary to 
use chain tongs to rotate the tool upon 
the spinning table as the large lubri- 
cated bearing, formed by the balls and 
ball races, allows the table to turn 
freely. Also, it is unnecessary to rotate 
the drill collar or drill pipe in the ele- 
vators, as is often done when the tool 
is raised on the floor beside the rotary 
table, and the drill collar or pipe is 
pulled over at an angle while the joint 
is being made-up. 

Complete information is contained 
in a bulletin that will be sent upon re- 
quest. 
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Kibele Combination Packer 


CT 7 A combination 

packer offer- 

| ing the advantage 

| r of both a pres- 
/ by \ 

/ sure-packed and a 

& mechanical seal is 


Le the latest tool put 
on the market by 
the Kibele Manu- 
facturing Com- 
pany, Dallas, Texas. 
By utilizing spe- 
cially shaped neo- 
prene cups rein- 
‘| forced with fabric 
| as packing devices, 


+ 
ij 


~<-—- 


| the Kibele Combi- 
KI nation Packer ex- 
poses the lips (see 
illustration) to gas 
or fluid pressure 
*| above or below the 
{| tool while the cups 
< 
$ 


are being expanded 
H and set by mechan- 
| | ical means. 

H NIN Therefore, any 
increase in gas or 
fluid pressure, in- 
stead of trying to 
channel past the 
packings, only 
makes them seal 
more tightly, it is 
stated. This feature 
removes the neces- 
sity of resting the 


| full load of the 





Hil 
8 8 
\ FR 
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tubing on the 
packer in order to 
insure a seal under 
high pressure. 
Other advantages of the combina- 
tion packer listed by the Kibele Man- 
ufacturing Company are as follows: 

The short, compact construction of 
the cups, supported by metal bowls, 
minimizes the hazard of “freezing” to 
the casing. 

The extra-long slips used in connec- 
tion with the Type M Packer prevent 
wedging in the hole due to overloads 
and permit easy releasing and reset- 
ting. 


Add to Line of Varidrive- 
Syncrogear Motors 


, ; ‘O provide more compact and 


smaller units, U. S$. Electrical 
Motors, Inc., 200 East Slauson Avenue, 
Los Angeles, California, and 80 Thirty- 
fourth Street, Brooklyn, New York, 
has added the types VEV-GD and 
VEV-GT to its Varidrive line. These 
motors are of the Varidrive speed de- 
sign with the double reduction and 
triple reduction gears for low-speed 
drives. 
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This new construction does not re- 
quire a sub base to mount the Vari- 
drive and Syncrogear as a unit and is 
consequently much lighter and more 
compact. 





Further modification of the old de- 
sign allows mounting of the Vari- 
drive case at any angle with respect 
to the gear case. If the unit is to be 
mounted where head room is low, the 
Varidrive case may be laid over on its 
side or at any convenient angle. 


The tooth surfaces of gears in all 
U. S. Syncrogear motors are hardened 
to 55/65 Scleroscope, providing a high 
standard of surface hardness. 


Write for Syncrogear bulletin, U. 
S. Electrical Motors, Inc., Dept. 106, 
80 Thirty-fourth Street, Brooklyn, 
New York. 














Los Angeles + Tulsa + 









Marking 50 years of service to 


the oil, gas and allied industries 


The Fluor Corporation Ltd. 


DESIGNERS + ENGINEERS + CONSTRUCTORS 
Kansas City + 















Houston New York 
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Gas-Oil Ratio Equipment 


NGINEERING Laboratories, Inc., 

610-624 East 4th Street, Tulsa, 
Oklahoma, announces new gas-oil ratio 
equipment, used to determine the 
amount of gas liberated from the oil 
under various conditions. Both flash 
and differential gas-oil ratios can be 
determined. 

Low-pressure flash determination is 
made by realeasing saturated oil from 
the sampler into the gas-oil ratio 
equipment and measuring the follow- 
ing: (1) volume of gas, (2) volume 


AReally 
K *% 


of oil, (3) gravity of gas, and (4) 
gravity of oil. The volume of gas is 
measured by a wet test gas 


amount of mercury that is forced 
into the sampler from the mercury 
pump. A gravity bulb is used to ob- 
tain the gravity of the gas, and the 
gravity of the oil is determined with 
a hydrometer. This test is run with the 
relief valve set at 0 Ib., 10 Ib., and 
20 Ib. per sq. in. The gas released by 
this method is equivalent to that re- 
leased between the well and the sep- 


arator. 


SAFE 


CASING HEAD for DEEP WELLS 


Sectional view of McEvoy Type LWSE 
Casing Head showing slips and welding 
flange with hydraulic packing. 


_ |” and casing failures when Mc- 





You are safe from costly leaks 


Evoy Type LWSE Casing Heads 
support your long casing 


strings. 


Casing is quickly and accu- 
rately set—Slips hold the 
casing at exactly the right 
tension. Weld and extra pack- 
ing assures a positive seal. No 
time is lost in cutting spacing 
nipples- 


no more casing fail- 


ures—you set every string 


quickly and safely with this casing head. 


Perfect seal between strings—Y ou test the seal before adding the 
next section. Pressure is applied between packing and weld to show up 


any leak. 


Proved. Many of the longest strings in the world are supported by 
McEvoy Type LWSE Casing Heads. If you are starting a deep well be 
sure to try this trouble-saving casing head. Call McEvoy Company or 


your favorite supply store. 
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meter. 
The volume of oil is measured by the 
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The high-pressure flash determina- 
tion is made with oil and gas from 
the P-V cell after the pressure-volume 
relationship has been determined. The 
P-V cell is removed from the water 
bath and allowed to cool. The pres- 
sure in the P-V cell is then regulated 
to the desired amount with the mer- 
cury pump and the gas is released 
through the gas-oil ratio equipment. 
The gas is measured by the wet-test 
meter and the oil transferred to the 
burette and measured there. The gas 
released in this instance is equivalent 
to that released when the oil goes from 
the separator (held at this pressure) to 
the stock tanks. 





The differential gas-oil ratio is de- 
termined by a new saturated sample 
placed in the P-V cell with the cell 
in a water bath at reservoir tempera- 
ture. The pressure is reduced 200 lb. 
per sq. in. below saturation pressure 
and the gas bled off and measured. 
The oil left in the P-V cell is also 
measured. The new saturation pressure 
is determined, the pressure reduced 
200 lb. per sq. in. below and the gas 
volume measured again. This proced- 
ure is followed until the pressure is 
reduced to approximately 500 Ib. per 
sq. in. The determinations are then 
made at 400, 300, 200, 100, and 50 
Ib. per sq. in 

The saturation pressure is deter- 
mined at 50 lb. per sq. in. and the 
mercury pump plunger retracted to 
allow gas space. The gas is then al- 
lowed to escape through the burette 
and the oil volume measured. 
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A-C. Flex-Arc Welder 


NEW all-purpose portable a-c. 

welder designed for all-around 
general utility service and production 
welding of every type, has been an- 
nounced by the Westinghouse Electric 
and Manufacturing Company. Stand- 
ard models operate on either 220 or 
440 volts, are completely self-con- 
tained, and incorporate several distinct 
new design features. 

From 20 to 250 amp. of welding 
current is available in 27 current steps, 
with increments properly proportioned 
to meet the needs of welding with a 
wide variety of electrode types and 


ex es 











cee ied 
diameters, it is stated. Current adjust- 
ment is easy; just select the current 
desired, insert the bayonet plugs in the 
proper receptables and the machine is 
ready to weld. Current values are 
clearly indicated in large legible nu- 
merals. 

Safety is well provided for. A built- 
in “De-Ion” breaker insures protec- 
tion against long sustained overloads, 
such as might occur by accidentally 
leaving the machine short circuited, 
the manufacturer asserts. This is con- 
venient, too, for disconnecting the ma- 
chine from the line without having to 
go back to a service or feeder switch. 
Open circuit or striking voltage is ex- 
ceptionally low, being on the order. of 
80 volts at 20 amp., and ranging to 
50 volts at the highest current rating. 

The welder is completely self-con- 
tained, being enclosed in a rugged steel 
case that is mounted on three wheels. 
Thus the machine is also portable. High 
efficiency, high power factor, and low 
no load losses insure maximum oper- 
ating economies, the makers state. The 
welder is supplied complete with all 
accessories, including welding helmet 
with lens, electrode holder, all leads, 
and a 17-lb. assortment of electrodes. 
Both a three-pronged plug and recep- 
tacle for the power lead are included. 

For further information write de- 
partment 7-N-20, Westinghouse Elec- 
tric and Manufacturing Company, 
East Pittsburgh, Pennsylvania. 


THE PETROLEUM ENGINEER, OCT., 1940 





MACHINERY and EQUIPMENT 





Mud Pump Gauge For 
Oil Fields 


gee announces a new mud 
pump Duragauge for the oil 
fields. This new gauge is made with 
a fluid filled system and with a non- 
corrosive stainless steel bulb. No mud 
or water can get into the gauge 
mechanism. 

It is easy to read and is made with 
a suppressed scale and open readings 
over the entire working range. The 
case is moisure-proof and dust-proof. 
It has a non-breakable front. It has 
a 2-in. male bottom connection for 


screwing directly on the pipe line. 
The heavy, steel bottom part may be 
removed for cleaning out, if necessary, 
without affecting the gauge itself. 

It is not affected by vibration nor 
changes in temperature; it is as accu- 
rate in zero weather as at 100°F., the 
manufacturer asserts. Accuracy is 
guaranteed to within 1 percent of the 
scale range. Standard ranges are: 0 to 
1500, 0 to 3000, and 0 to 5000 lb. 

Further information will be sup- 
plied direct by the manufacturer: 
Ashcroft Gauge Division, Manning, 
Maxwell and Moore, Inc., Bridgeport, 
Connecticut. 








tong strength required. 
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WORLD'S MOST POPULAR TUBING TONGS 





Now Allows User to “Put-On” and “Take-Off” 
... or “Snap-On” and “Pull-Off” 


PETOL was the first “snap-on” tong... the first tong made with 
a cam lever which locked the tongs on the pipe, making it pos- 
sible to back-off the tubing and making it impossible for the tongs 
to fall off when being passed. These, and many other exclusive 
features found only in PETOL Tubing Tongs, have made it the 
fastest selling tongs in the world. 


These valuable PETOL Tubing Tongs are now more outstanding 
than ever before, because the same cam, which locks the jaws, also 
opens the jaws, merely by pressing the cam lever against the 
handle. The user can now lay the tongs on the pipe, avoiding any 
possibility of creating a spark .. . yet this feature does not sacrifice 
the “snap-on” feature for those who want to use it. Furthermore, 
this opening feature greatly increases the life of the tong bits, and 
eliminates hammer action on the tubing. 


For the convenience of users, PETOL Tubing Tongs are 
now made in Regular, Medium Heavy, Heavy Duty and 
Extra Heavy Duty sizes to match your job, regardless of 


GEARENCH MFG. COMPANY 
HOUSTON, TEXAS, U.S.A. 
= / \ / EXPORT OFFICE: 74 TRINITY PLACE, NEW YORK, N. Y. 
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Redesigned Single-Cylinder 
Oil-Field Engines 


Fyne seer redesigned line of 
single-cylinder, slow-speed type 
“Z” engines available in four sizes with 
cylinder displacements of 118, 208, 
346, and 503 cu. in. has been an- 
nounced by Fairbanks, Morse and 
Company, Chicago, Illinois. This new 
line, designated as the ‘““ZC” engines, 
maintains all the outstanding features 
that made the old type “Z” engine 


popular in the oil industry for more 
than a generation, and, in addition, 
incorporates every worthwhile advan- 
tage applicable today, the manufac- 
turer states. 

These features include the adapta- 
tion of a vapor-phase cooling system 
to the engine, the use of renewable 
valve seats, oil-impregnated bronze 
bushed valve guides, roller bearings, 
controlled splash lubrication, and in- 
ternally mounted governor operating 
in a bath of oil. 


On Pipeline fobs Everywhere | 
“CLEVELANDS'’ DO IT 


-and STICK TO IT! 








MODEL "140" DITCHER 


Digs—16” to 30” wide 5'4”, at speeds 
from YY, foot to 26 feet per minute. 
Spoil-conveyor shiftable and reversible. 
Extra strong boom, wheel and buckets. 
Digs all types of soil successfully. Oper- 
ates over roughest terrain. Special 
equipment for stripping pipelines. 


MODEL "90" BACKFILLER- 
PIPE CRANE 


Aiming always at Perfection, not 
to “just get by”... pioneering sweep- 
ing advances in design...“ CLEVE- 
LAND” has raised the level of per- 
formance, lowered both initial and 
upkeep costs of ditching-machines 
and allied equipment. 


Generous-sized, field-equipped Die- 


sel or Gasoline engines... large 
track area... wide tread... harder, 
stronger materials...all gears in 
grease-sealed housings...a prepon- 


derance of anti-friction bearings... 
“Multi-Speed” transmissions for indi- 
vidual, correct control of all speeds 
and feeds... weight well-balanced on 
fully-perfected, quick-maneuverable 
full-crawler mounting... quick, easy 
field servicing due to simple, acces- 
sible construction... rapid, cheap 
transportation... these are some of 
the reasons why “CLEVELANDS” 
are “tops” in real value. Two models 
illustrated below. 








A pipeline backfiller that’s built to go 
anywhere. Affords faster cleanup on any 
size line. Instantly available for lower- 
ing slack-loops, pulling road-crossings, 
unloading or laying pipe. 





“Pioneer of the Small Trencher” 


20100 ST. CLAIR AVENUE 


CLEVELAND, OHIO 
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Of outstanding importance is the 
vapor-phase cooling system. A con- 
densing radiator is mounted directly 
on top of the cylinder. Steam gener- 
ated from the water expands into a 
special expansion chamber and enters 
the radiator. Air forced through the 
radiator by the cooling fan condenses 
this steam to water, which is returned 
to the system. Thus the temperature 
of the engine is held constant regard- 
less of load or outside temperature 
and without the use of thermostats or 





radiator covers, it is asserted. A vent 
prevents any formation of pressure or 
vacuum in the radiator. 

The engine is completely oil tight. 
The cast-iron crankcase cover has un- 
usually large gasket surfaces, and the 
roller bearings are sealed against oil 
leakage. In addition, any tendency for 
oil to leak out is prevented by carry- 
ing the crankcase under a slight 
vacuum through the use of a small 
breather valve operated by atmos- 
pheric pressure. 

The enclosed governor permits an 
extremely wide speed range with very 
close regulation, and makes for desira- 
ble applications to all kinds of serv- 
ice. Piston speeds and rotative speeds 
are still maintained at very low rates, 
which insures long life and minimum 
maintenance expense, it is asserted. 

The Fairbanks-Morse “ZC” engine 
is available in completely engineered 
combinations with electric generators, 
pumps of all types, compressors, etc. 


Curved Link Block on BJ 
Elevators 


HE curved link blocks shown in 

the accompanying illustrations 
provide additional safety in retaining 
links under the elevator trunnions and 
permit greater freedom of movement 
of the elevator links when the elevator 
is being opened and closed, according 
to the manufacturer, Byron Jackson 
Company, Los Angeles, California. 
The link blocks are permanently 
hinged at the top, close downwardly, 
and are securely bolted in place. Thus. 
they provide a closed C-link that both 
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retains the elevators and increases the 
strength of the elevator trunnions. 
The new link blocks are standard on 
BJ Type A elevator as well as all 
% a 





Curved Link Block on B] 
Type G Elevator; upper view 
open, lower view closed. 





other modern BJ elevators, but are not 
interchangeable on previous types of 
elevators. 

A catalog fully describing and illus- 
trating these link blocks is available 
from Byron Jackson Company, P. O. 
Box 2017, Terminal Annex, Los An- 
geles, California. 





Wilson Dual Voltage Switch 
for Arc-Welders 


HE Wilson Welder and Metals 

Company, Inc., has announced a 
new dual voltage switch for installa- 
tion on arc-welding machines, such as 
the Wilson “Hornet,” when they must 
be used on either of 2 line voltages at 
different times. The new device, 
known as the Type CH Dual Voltage 











Switch, can be used on any motor em- 
ploying alternating current, provided 
the motor and starter are reconnect- 
able for two voltages. 

Normally, adjusting a motor so that 
it will operate at a different line volt- 
age requires changing the heater ele- 
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ments, disconnecting and reconnecting 
the motor and magnet coil leads. This 
operation takes anywhere from ¥2 to 
2 hours. With the switch installed, 
however, the change can be made in 
less than a minute. 

The new dual voltage switch has 
two main parts: a base that is mounted 
directly on the machine, and a remov- 
able top cover that is held in place 
by a center stud and nut. 

Adaptation of the dual voltage 
switch to different line voltages is 
simple and fast, the manufacturer as- 
serts. The center nut is loosened and 
the top cover is rotated until the de- 
sired line voltage figures are visible. 








No other adjustment is needed. The 
switch can then be locked into posi- 
tion for safety. 

The Standard Dual Voltage Switch 
is designed for 220-440 volts of a 
delta-connected motor—the type used 
on Wilson Welders. It reconnects the 
stator winding and also adjusts the 
holding coil of the magnetic starter 
and heater relays. Other connections, 
such as 220-440 volts of Y-connected 
motor and of Y-delta connection 
(380/220), all are readily obtainable. 

Further information can be obtained 
from Wilson Welder and Metals Com- 
pany, Inc., 60 East 42nd Street, New 
York City. 





er | 








From the standpoint of obtaining working infor- 
mation, it’s vitally important that subsurface 
recording instruments be maintained in factory 
condition. It’s logical that the men who have con- 
tributed to their design and who have been respon- 
sible for their manufacture can do a faster and 
more economical service job. 


E.L.I. has exclusive rights to manufacture, sell, and 
service the Humble Type, 1%” O.D. SUBSURFACE 
PRESSURE GAUGE, designed to measure pres- 
sures within well bores, to an accuracy of 0.5%. 
HIGH PRESSURE SUBSURFACE SAMPLERS, de- 
signed to secure samples within well bores at 
predetermined depths and to retain them under 
pressure. SUBSURFACE RECORDING THER- 
MOMETERS, for measuring and recording tem- 
peratures in fluid columns within well bores. 
Optional temperature ranges of 180° are available. 


Write for Descriptive Bulletins and Prices on these 
and other special E.L.I. designed Instruments. 


Engineering Laboratories, Inc. 


CONSULTING ENGINEERS AND MANUFACTURERS 
TULSA, OKLAHOMA, U.S.A. 
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Comprehensive Program Scheduled for 


Annual A.P.I. Meeting 


THOROUGH review of technological progress in every branch of the petroleum indus- 
A try and a discussion of future problems and trends, coupled with comprehensive study 
of economic and other factors affecting the industry, are among the many features planned 
for the Twenty-first Annual Meeting of the American Petroleum Institute, to be held Novem- 
ber 11 to 15 in the Stevens Hotel at Chicago, Illinois. The preliminary program follows: 


Monday, November 11 


Committee meetings all day. 
Tuesday, November 12 
Committee meetings all day. 


GROUP SESSION 
2:00 P.M. Automotive Transportation (South Ballroom) 
Presiding: Leo Huff, The Pure Oil Co., Chicago, II. 
Protection Against Static Electricity. 
J. M. Pearson, Sun Oil Co., Philadelphia, Pa. 
Preventing and Extinguishing Tank-Truck Fires. 
J. F. Winchester, Standard Oil Co. of New Jersey, 
York, N. Y. 
Should Gross-Weight Limitations Be Universal? 
J. W. Sinclair, Union Cil Co. of California, Los Angeles, Calif. 
Safe Transportation in Oil Fields. 
R. B. Roaper, Humble Oil and Refining Co., Houston, Texas. 
2:30 P.M. Board of Directors’ Meeting (Private Dining Room No. 1) 


Wednesday, November 13 


GROUP SESSION 
9:30 A.M. Division of Production (South Ballroom) 
Papers on the following subjects are now under consideration 
by the Program Committee. Speakers will be announced later: 

Chemical Methods of Controlling the Gas-Oil Ratio in the 
Goldsmith Field of Ector County, Texas. 

Factors that Should Be Considered in the Economic Aspects 
of Remedial Control of Water Production with Recovery 
of Oil. 

Oil Recovery by Air Drive in the Venango Fields of Penn- 
sylvania. 

10:00 A.M. Board of Directors (Private Dining Room No. 1) 
Board of Directors Luncheon at Noon 
10:00 A.M. Board of Councillors Meeting (North Ballroom) 
To nominate candidates for election as members of the Board 
of Directors. 


New 


GROUP SESSION 
10:00 A.M. Division of Refining (Grand Ballroom) 
Miscellaneous Topics: 

Use of Lecithin in Gasoline. 

W. S. Quimby, The Texas Co., New York, N.Y. 
The Naphtha Polyform and Gas Reversion Processes. 

J. E. Bogk, Phillips Petroleum Co., Bartlesville, Okla. 

P. Ostergaard, Gulf Oil Corp., Pittsburgh, Pa. 

E. R. Smoley, The Lummus Co., New York, N. Y. 
Synthetic Chemicals from Petroleum. 

L. Rosenstein, Shell Chemical Co., San Francisco, Calif. 
The Use of Azeotropic Distillation in Separating Hydrocar- 
bons from Petroleum. 

Frederick D. Rossini, B. J. Mair, and A. R. Glasgow, Jr., 

National Bureau of Standards, Washington, D. C. 

The Emulsion De-oiling Process. 

A. H. Schutte, The Lummus Co., New York, N. Y. 


GENERAL SESSION 
2:00 P.M. (Grand Ballroom) 
Presentation of accident-prevention certificate awards. 
Report of Board of Councillors and election of Directors. 
President's Address: 
Axtell J. Byles, American Petroleum Institute, New York, N.Y. 
Address: 
T. H. Barton, Lion Oil Refining Co., El Dorado, Ark. 
Address: 
Speaker to be announced. 
Thursday, November 14 
GROUP SESSION 
9:30 A.M. Division of Production (South Ballroom) 
Papers on the following subjects are now under consideration 
by the Program Committee. Speakers will be announced later: 
Engineering Analysis of Depth-Pressure-Potential Tests in 
California. 
Definitions and Technique of Determining Factors Affecting 
Reservoir Performance. 
Progress Report on Multi-liquid Studies — A.P.I. Research 
Project 37. 
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GROUP SESSION 
9:30 AM. Division of Production (West Ballroom) 
Pipe-Line Transportation Problems: 

Presiding: J. C. Stirling, Stanolind Pipe Line Co., Tulsa, Okla. 
Progress Report—Final Inspection of A.P.I. Pipe-Line Coating 
Tests. 

K. H. Logan, National Bureau of Standards, Washington, D.C. 
Fluid-Meter Research at the University of Oklahoma. 

W. H. Carson, Dean, College of Engineering, University of 
Oklahoma, Norman, Okla.; and E. E. Ambrosius, associate 
professor of mechanical engineering, University of Okla- 
homa, Norman, Okla. 

Thirty-Minute Movie—"Construction of Sait Lake City Pipe Line 
of Stanolind Pipe Line Company. 

J. C. Stirling, Stanolind Pipe Line Co., Tulsa, Okla. 

10:00 A.M. Board of Directors (Private Dining Room No. 1) 
The Executive Committee will meet immediately following the 
last session of the Board of Directors. 


GROUP SESSION 
10:00 A.M. Division of Refining (Grand Ballroom) 
Heavy-Duty Motor Oils. 

H. C. Mougey, General Motors Corporation, Detroit, Mich. 
Address: 

W. S. James, The Studebaker Corporation, South Bend, Ind. 
Illustrated Field Observations of Paint Performances and Prac- 
tices at Refineries. 

H. H. James, E. I. duPont de Nemours & Co., Tulsa, Okla. 


GENERAL SESSION 


2:00 P.M. (Grand Ballroom) 
Address: 
W. J. Cameron, Ford Motor Co., Detroit, Mich. 
Address: 


H. W. Prentis, Jr., National Association of Manufacturers, 
New York, N. Y. 
Address: 
Hon. Martin Dies, Member of Congress, Washington, D.C. 
7:30 P.M. Annual Dinner (Grand Ballroom). 
A program -of entertainment is being arranged. 


Friday, November 15 
GROUP SESSION 
10:00 A.M. Division of Production (South Ballroom) 
Drilling Practice: 

Papers on the following subjects are now under considera- 
tion by the Program Committee. Speakers will be an- 
nounced later: 

Continuous Logging at Rotary-Drilling Wells. 
Hydraulics of Mud-Circulating Systems. 

Report of Division’s Nominating Committee. 

A. H. Riney, Phillips Petroleum Co., Bartlesville, Okla., 
chairman. 

Election of Twenty Members of the General Committee of 

the Division of Production. 


GROUP SESSION 


10:00 A.M. Division of Refining (Grand Ballroom) 
Fuels and Engines: 
Engine Performance as Influenced by Ignition-Timing Main- 
tenance. 
R. J. Greenshields and L. E. Hebl, Shell Oil Co., Inc., 
Wood River, IIl. 
Fuel-Quality Requirements as Affected by Items of Engine 
Maintenance. 
H. M. Trimble and K. C. Battenberg, Phillips Petroleum Co., 
Bartlesville, Okla. 
Trends in Automotive Design Match Evolution in Fuels. 
T. A. Boyd and W. G. Lovell, General Motors Corpora- 
tion, Detroit, Mich. 
Report of Division’s Nominating Committee. 
H. W. Camp, Cities Service Oil Co., Bartlesville, 
chairman. 
Election of Twenty Members of the General Committee of 
the Division of Refining. 


Okla., 
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Fluor Corporation Celebrates Fiftieth 


Anniversary 


The Fluor Corporation, Los An- 
geles, California, observed its 50th an- 
niversary and celebrated moving into 
its new plant by holding open house 
on October 8. 

Fifty-three years ago, at the age of 
21, J. S. Fluor left the little village of 
Sass, Switzerland, to join his brothers 
in the construction business at Osh- 
kosh, Wisconsin. He entered into a 
partnership with them in 1890 that 
continued until 1912, when he moved 
to California. He soon realized the pos- 
sibilities offered an engineering and 
construction organization in the oil 
and gas industry and began the con- 
struction of cooling towers, compressor 
plants, gas scrubbers, mufflers, and ulti- 
mately, complete refineries and nat- 
ural gasoline plants. 


After 12 years of foundation devel- 


opment, The Fluor Corporation was 
incerporated in 1924, headed by J. S. 


Fluor, Sr., president; P. E. Fluor, ex- 





P. E. FLUOR, Executive 
Vice-President and 


J. S. FLUOR, JR., 
Vice-President and 


ecutive vice-president and general 
manager; J. S. Fluor, Jr., vice-presi- 
dent and assistant general manager, 
and F. E. Fischer, secretary and treas- 
urer. 

The site of the new Fluor plant is 
at 2500 South Atlantic Boulevard, Los 
Angeles. Buildings actually constructed 
or in course of construction involve 
more than 60,000 sq. ft. of floor 
space. The new general offices occupy 
10,000 sq. ft. 





J. S. FLUOR, SR., President 








Assistant General 


Entrance to Administration Building 
Manager 


General Manager 














F. E. FISCHER 


Secretary and Treasurer 


H. R. LAMBERTH 
Manager Cooling Tower Division 


W. EARL DUNN, Vice-President 
and Manager Kansas City Division 
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Nomad Speaker Talks on 
Foreign Geophysical Work 


One of the outstanding meetings of 
the Los Angeles Chapter of Nomads 
was held in Los Angeles, Wednesday 
evening, October 9. Charles Gill Mor- 
gan, a member of the chapter who has 
conducted a great deal of geophysical 
work in South America, was the 
speaker of the evening and described 
recent operations in Patagonia, north- 
ern Argentina, and Brazil. His talk 
was illustrated with motion pictures. 
Morgan, moreover, was a member of 
the second Byrd Expedition to Little 
America in the Antarctic and he then 
gave a most interesting talk on the 
work of the expedition. This was ac- 
companied by slides that depicted the 
living conditions during the time Ad- 
miral Byrd and his party were in Lit- 
tle America. 

Due to absence from the city of the 
president and vice-president, the busi- 
ness meeting was conducted by Bill 
Bettis and the dinner session was pre- 
sided over by Earl Rees. Elmer Decker, 
national president of the Nomads, 
proposed that the chapter conduct 
classes in Spanish for the members as 
it is widely felt that a knowledge of 
and ability to speak that language will 


do much toward increasing the friendly 


relations with Latin Americans whom 
the Nomads contact in their trips to 
South America. He emphasized that 
there will be an ever-increasing de- 
mand for contact with Spanish-speak- 
ing people in the selling of oil equip- 
ment and that everyone traveling in 
South American countries should be 
able to speak the language. A commit- 
tee was appointed to take this matter 
under consideration and make a re- 
port at the next meeting. 

Among the guests at the Nomads’ 
dinner were the following men from 
foreign fields: R. E. Curran of Bur- 
mah Oil Company; E. A. Kodyen of 
Papuan Anipiani Petroleum Company, 
Papua; E. M. Donovan of Burmah Oil 
Company at Digboi, Upper Assam; J. 
A. Thornton of B.P.M. at Curacao; M. 
H. Bush of Bahrein Petroleum Com- 
pany; J. S. Aston of Ultramar, 
S.A.P.A.; H. J. Cleave of Caribbean 
Petroleum Company at Maracaibo; B. 
E. Ormsby of The Texas Company of 
Venezuela, and Phillippi Gordon of the 
Kern Trinidad Oilfields, Ltd. 





Acquires Roots-Connersville 
Turbine Pump Division 
Sterling Pump Corporation, Hamil- 

ton, Ohio, has acquired the Turbine 

Pump Division of the Roots-Conners- 





ville Blower Corporation, Connersville, 
Indiana. 

A transfer of inventory has already 
been made from Connersville, Indiana, 
to Hamilton, Ohio, according to Henry 
J. McKenzie, president of the Sterling 
Pump Corporation. 





Automatic Control for 
Compressors Used for 


Refrigeration 

In conjunction with H. C. Cooper, 
research engineer, and the Gas Ma- 
chinery Company, Cleveland, Ohio, 
Clark Bros. Company, Inc., has devel- 
oped an automatic control for gas en- 
gine compressors used to provide re- 
frigeration for cooling natural gas that 
is being liquefied. 

The initial installation of the new 
controllers was recently made on two 
Clark 600-hp. and one Clark 500-hp. 
angle-type compressors in the Cleve- 
land storage plant of the East Ohio 
Gas Company. The controllers keep 
the refrigeration developed by the 
compressors in accurate step with the 
amount of gas being liquefied. These 
engines, which are the Clark super- 
charged 2-cycle type, were chosen for 
the most difficult service encountered 
in this latest development of the nat- 
ural gas industry. 








TOLEDO, OHIO 








COULD ANYTHING BE MORE SIMPLE? 
... YET BE AS ACCURATE 


—as the work-holder on a ‘‘TOLEDO” No. 1BR 
1” to 2" Ratchet Threader. 


Three broad-faced chuck jaws accurately center 
and firmly hold the tool to the pipe—no cocking 
or wobbling. The threads are cut straight with the 
axis of the pipe assuring accurate alignment 
when pipe is assembled. 


smooth, 
operation. 


1BR. 


THE TOLEDO PIPE THREADING MACHINE COMPANY 
NEW YORK OFFICE, 


"TOLEDO 


war are 





YOU'LL DO BETTER 


180 


Four sets of dies 
standard taper threads and easier 


Complete details on request or order from your 
local distributor. You'll like the ‘"TOLEDO” No. 





one for each size — assures 


= SF 


= 


72 LAFAYETTE STREET 








WITH A 


“TOLEDO” 
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Another Veteran Meter Maker Celebrates 50th McPeake Sales Manager 
Anniversary “Oilwell’s” Export Division 





In the f d ight: hri , Colonel W. F. i 
n the foreground, left to right: Horace Chrisman, Colone F. Rockwell, Joseph Klein RICHARD H. McPEAKE 


Richard H. McPeake has been ap- 
pointed sales manager of Oil Well Sup- 
ply Company’s Export Division and 
will maintain his headquarters at 30 


Rockefeller Plaza, New York City. 


A luncheon was given recently at made up the guest list. Among those 
the Penn Lincoln Hotel, Wilkinsburg, who paid tribute to Klein were Col- 
Pennsylvania, in honor of Joseph Klein, onel W. F. Rockwell, president of 
a foreman of the Pittsburgh Equitable =‘ Pittsburgh Equitable, and Horace 


Meter Company’s meter shop, who Chrisman, a veteran who completed me wild a 
‘ . é' . lei McPeake joined “Oilwell” in 1938 
rounded out 50 years of continuous 50 years of service two years ago. Klein . ; 
ae: ; » . ; . and prior to that spent eight years with 
service for that company. Fellow em- was presented with a purse as a tribute mg eS * 
| or ' “2 ‘i oil companies in the United States and 
ployees and officials of the company for his service record. ; 
South America. 














MEASURE METER and 
WEIGHT INDICATOR 


The Type B Measure Meter and Weight 
Indicator is adaptable to all units using 
measure meters. It is built for any size 
measuring or torpedo line. 

















PIPE WRENCHES 
CHAIN TONGS 


Jaws are drop forged from special steel, 
heat treated, hardened, tempered and 
tested. Handles forged from high carbon 
steel have both stiffness and “spring.” 





For any depth work, with reel capacities 
from 5,000 feet to 15,000 feet of .072 
line. Seven models are available for 


Flat Link Chains have proven strength 
are proof-tested to 2/3 catalog strength 


(3,600 to 40,000 Ibs.). Design improve- ° ° : H ; 
reesei Meeting sel Mores Bn gut mounting in trailers, cars, pulling-units, 
bar and forged-in chain guides, large steel 

bolts, drop forged alloy steel shackle. 


and core drills. Self-powered by gasoline 
engine or power take-off models. 


MATHEY PORTABLE 
MEASURING UNITS 


This new measuring device eliminates 
the factor of human error in well measur- 
ing operations, by indicating, on easily 
read dials, the weight and length of line 
in the hole. 


MATHEY Measure Meter Write for Descriptive Literature 
and Weight Indicator 


Gas Testing Equipment — Measuring Meters 
Reeling Equipment for Well Shooting 
Oxy-Acet Pipe Beveling Machines 
Designers, Manufacturers of Special Machinery 


WRITE FOR DETAILS 


C. A. MATHEY MACHINE WORKS 


ee 


Better PIPE TOOLS—the most com- 

plete line made and each an improved 

tool. 

Solid Stock and Dies Pipe Cutter 

Adjustable Dies and Knife Blade Cutter 
Stocks Wheels 

Receding Threaders Pipe Wrenches 

Hinged Pipe Vises Chain Tongs 

Write for new C-39 catalog 








Armstrong Bros. Tool Co. 

*'The Tool Holder People’’ 

331 N. Francisco Ave., Chicago, U.S.A. 
Eastern Warehouse and Sales 

199 Lafayette Street New York 
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SAGINAW, MICHIGAN ° 


TAPES - RULES 





“DERRICK” 
CHROME FACE 


Now available with the new 
Chrome Face line, the Lufkin 
“Derrick” Steel Tape is more 
than ever the perfect tape for 
work in a derrick. It's easy 
to read even in dim or arti- 
ficial light because of the jet 
black markings on the satin 
chrome surface. It’s durable. 
The smooth surface won't 
rust, crack, chip or peel, is 
easy to clean and remark- 
ably free of glare. The large 
end ring and hook aid in tak- 
ing accurate measurements 
quickly. The % inch line re- 
duces wind resistance. 


WRITE FOR FREE CATALOG 


Wd ths h 


New York City 


PRECISION TOOLS 





Dresser Acquires Pacific 
Pump Works 


Of interest to the refining, produc- 
‘ing, and pipe-line divisions of the oil 








A. R. WEIS 





R. E. REIMER 


industry is the announcement by the 
Dresser Manufacturing Company of 
their acquisition of the Pacific Pump 
Works. The Dresser Manufacturing 
Company is prominent throughout the 
oil industry, having been organized in 
1880. It manufactures pipe couplings, 
sleeves, and repair devices for the con- 
struction and maintenance of pipe 
|lines. Head office and plant are at 
| Bradford, Pennsylvania. 

Pacific Pump Works, established in 
Huntington Park in 1924, has become 
| well-known by virtue of their manu- 
facture of various types of centrifugal 

pumps for refineries and boiler feed- 
‘water plants. They also produce tur- 
bine pumps for water wells and deep- 
‘well plunger pumps for oil-field pro- 
| duction. 

| Other subsidiaries of the Dresser or- 
|ganization include Clark Bros. Co., 
\Inc.. of Olean, New York, manufac- 
| turers of gas and Diesel engines and 
| compressors, and The Bryant Heater 








Company of Cleveland, Ohio, manu- 
facturers of gas heating and air-condi- 
tioning equipment. 

Outside of changes announced in 
management personnel and directorate, 
the operations of the Pacific Pump 
Works will continue with no variation 
of company policy. 

J. B. O’Connor, vice-president of 
Clark Bros. Co., Inc., will serve as 
chairman of the board of directors. A. 
R. Weis, formerly vice-president of 
Pacific Pump, was elected president of 
the California company, and R. E. 
Reimer, treasurer of Dresser, has been 
named the secretary-treasurer. Direc- 
tors include J. B. O’Connor, A. R. 
Weis, H. N. Mallon, C. P. Clark, and 
R. E. Reimer. 





M. G. McCool Made General 
Sales Manager American 


Iron Company 

M. G. (Mac) McCool, district man- 
ager for the American Iron and Ma- 
chine Works Company, in the West 
Texas-New Mexico territory for the 
last five years, has been appointed gen- 
eral sales manager of the organization 
with headquarters in Oklahoma City, 
Oklahoma. McCool has had a_ wide 
experience in the oil industry having 
spent several years with the major 
supply companies in various capacities. 
He also spent two years with the 
Standard Oil Company of Venezuela 
in South America in the purchasing 
and warehouse division. Before join- 
ing the American Iron and Machine 
Works Company, McCool was em- 
ployed by the Phillips Petroleum Com- 
pany, Bartlesville, Oklahoma. 

Harry E. Nelson, plant superin- 
tendent of the company’s Monahans, 
Texas, plant for the last five years has 
been advanced to the position of dis- 
trict manager over the West Texas- 
New Mexico territory. Nelson began 
with American in 1924 at Tonkawa, 
Oklahoma. 

B. E. Fox, purchasing agent and of- 
fice manager, has been advanced to the 
position of district manager over Ok- 
lahoma, North Texas, Illinois, Cali- 
fornia, and Wyoming. He will also be 
in charge of export sales. Fox became 
associated with this company in 1925. 
in Tonkawa, Oklahoma. 

Varney S. Harlin, who has been in 
the engineering department for the 
last six years, has been advanced to the 
position of chief engineer and head of 
the development and experimental de- 
partments. 

L. D. (Jiggs) Murray, district sales 
manager in Louisiana, has been ad- 
vanced to the position of district man- 
ager of the Gulf Coast area. Murray 
will continue to make his headquarters 
in Houston, Texas. 
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Homco Extends Fishing 
Tool Service to California 


Homco Cutting 
and Fishing Tool 
Service, a division 
of Houston Oil 
Field Material 4 ; OEVELLED 
Company, Hous- 
ton, Texas, an- 
nounces the inaug- 
uration of a cutting 
and fishing tool 
service, together 


“just-as-good” welding fit- 





=" with a side-wall . UNIFORMLY FULL tr quanrTeRs 
R.E."Red" Golemon sampling service, | = tings? WeldELLS alone 5 
for California fields. Location has been 
established with the Valley Warehouse offer you ALL these 8 aids to 


Service Company, Bakersfield, Cali- 
fornia. The personnel appointed for 


COMPLETE 


, faster, easier pipe welding. 


UNIFORM STRENGTH OW CVERY FiTTING 


Sy Weld ELLS : 


Seamless Pipe Fittings for Welding 


4) ‘ TAYLOR FORGE & PIPE WORKS 
<> General Offices & Works: Chicago. P. O. Box 485 
New York Office: $0 Church St 
Philadelphia Office: Broad Street Station Bldg. 





E. E. Millican D. U. Skinner 
service in California includes R. E. | 
“Red” Golemon, district superintend- | 





ent, D. U. Skinner and E. E. Millican. 





Have You Seen This 
Modern-Marvel Tool 
For Rotary Drilling? 


ACM E’S A SENSATION at the Oil Show! Spot- 


lighted by the Oil Industry press! 


MUD Praised by leading drillers! Already in 
successful operation in the field! Acme's 


COLLAR Mud-Collar is 1940's PROVEN Wonder 


Tool for rotary drilling! 
(Patents Allowed) 


B. Bronzan Promoted 


Its hi-velocity fluid jets, evenly spaced, 
strike bottom within the hole gage. 
Breaking up and hydration of bit cut- 
tings mean ‘‘no more balling up.” 
Speeds drilling—with less power and 
strain on equipment. ‘Breaking circula- 
tion” on fishing jobs made easy. 

The Mud-Collar's enthusiastic accept- 
ance far exceeds early estimates. 
When ALL Rotary Drillers KNOW what 
it will do for them—the hazards it 
overcomes—the time and profits it 
saves—we won't be able to meet 
demand! 

Order NOW through your Supply 
Store. Or write TODAY for complete 
information. 


Acme Fishing Tool Co. 


Parkersburg, West Virginia 
Export O ffice: 
19 Rector St., New York, N. Y. 























B. BRONZAN 


B. Bronzan, sales manager of Baash- 
Ross Tool Company, has been given 
the additional post of assistant general 
manager, according to an announce- 
ment by L. F. Baash, president. His 
headquarters will continue to be at the 


Los Angeles office. ] 
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For wells with 


production strings 


having slotted or 
round bored 
perforations 


| THE 

| CAVINS 

PERFORATION 
W ASHER 





§ Opens the perforations that 
are clogged with mud, sand, 
shale, etc. 


©2 Flushes the formation out- 
side the pipe. 


$B Prepares perforated pipe for 
cement jobs or water loca- 
tion. 


4, Determines the condition of 
outside gravel-packed jobs. 


The perforation Washer consists 
of the Cavins Automatic Hy- 
draulic Suction Bailer and two 
attachments which can be as- 


sembled in 15. minutes’ time. 


(A companion tool to the Perfo- 
ration Washer is the Screen 
Cleaner, designed for use in 
wire wrapped screen liners.) 





CRD 


THE CAVINS CO. 


2853 Cherry Avenue 
LONG BEACH, CALIFORNIA 
Rental and Service Agencies: 


Bakersfield, Taft, Ventura, Odessa, Corpus Christi, 
Houston, Kilgore, Lake Charles, Seminole, Wichita, 


Hoisington, lance Creek, Denver 
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R. W. Mcllvain, Jr., Called 
by Texas National Guard 





R. W. McILVAIN, JR. 


R. W. Mcllvain, Jr., manager of the 
Texas Producing Division of Pure Oil 
Company, Fort Worth, Texas, has 
been called to service by the Texas 


National Guard and will report to 
Fort Bliss at El Paso on November 


18. Mcllvain is a First Lieutenant of 
the 124th Cavalry, Troop “B” of the 
56th Cavalry Brigade. 


H. J. McKenzie Made 
President Sterling Pump 
Corporation 


Henry J. McKenzie, executive vice- 
president and general manager of 
Sterling Pump Corporation, Hamilton. 
Ohio, manufacturers of deep-well tur- 
bine and centrifugal pumping units, 
has been appointed president of that 
corporation to succeed Maurice Roths- 
child, who will continue as a director. 


F. W. Shelton Flies East 











F. W. SHELTON 


F. W. Shelton, assistant general 
manager of E. M. Smith Company, 
Los Angeles, California, manufacturer 
of Grizzly oil-field products, flew east 
via TWA’s 4-engined luxury Strato- 
liner, for business conferences at sev- 
eral points. He expected to be gone 
about ten days. 





K. N. Mills and L. W. Baker 
Join Bethlehem Supply 





KENNETH N. MILLS 


The Bethlehem Supply Company, 
Tulsa, Oklahoma, through G. A. 
Tompson, vice-president, announces 
the appointment of Kenneth N. Mills 
as chief engineer of its manufacturing 
division. 

Mills was formerly chief engineer 
of the American Manufacturing Com- 
pany of Texas. During his association 
with the petroleum industry, he has 
devoted considerable time to analytical 
studies of the problems encountered in 
oil-well pumping. 

Bethlehem also announces the ap- 
pointment of L. W. Baker as a sales 
representative in Tulsa to call upon 
the oil trade. Baker has been in Tulsa 
since 1927, coming from Bridgeport, 
Illinois, to join the staff of the First 





L. W. BAKER 


National Bank and Trust Company. 
Resigning his banking position in 
1930, he became affiliated with the 
Lucey Products Company, later being 
named vice-president of the company. 
He resigned his connection with the 
latter company, effective September 
15, to join the sales force of the Beth- 
lehem Supply Company. 
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R. H. Clapp Assistant Gen- 
eral Manager Roebling 





i 


ROGER H. CLAPP 

The John A. Roebling’s Sons Com- 
pany, Trenton, New Jersey, announces 
the appointment of Roger H. Clapp, 
formerly Philadelphia branch manager, 
as assistant general manager of sales, 
with headquarters in Trenton. 

Clapp, who was born in Worcester, 
Mass., on August 21, 1893, gained 
his first knowledge of the wire busi- 
ness with the American Steel and Wire 
Company in Worcester, where he spent 
six years in the mills and eight years 
in sales work. 

In 1923, Clapp became sales man- 
ager of the Wire Department of the 
Wickwire Spencer Steel Company in 
New York City. Later he became East- 
ern District sales manager for Wick- 
wire, and, in 1932, was promoted to 
the sales managership of their Pacific 
Coast Division. 

Clapp went with the Roebling com- 
pany in 1936 and was appointed man- 


ager of the Philadelphia branch. 





W. A. Hanley Chosen 
President A.S.M.E. 

William A. Hanley, director of Eli 
Lilly and Company, Indianapolis, In- 
diana, and head of its engineering di- 
vision, was elected by a letter ballot 
of the 15,000 members of The Ameri- 
can Society of Mechanical Engineers 
to be president of the organization. 





Oil Company Promotes 

Harry T. Klein has been named 
executive vice-president of The Texas 
Company. He has been a vice-presi- 
dent and general counsel and will con- 
tinue to hold the latter post. C. E. 
Olmstead, vice-president in charge of 


refining, has been placed in charge of | 


the export department. Michael Hal- 
pern, general manager of refining, has 
been named as vice-president and suc- 
ceeds Olmstead. 











A Secure and Profitable 


Metal Packing Investment 
FRANCE "Full-Floating’ Metal Pack- 


ing is a secure investment. For nearly 
half a century, it has satisfactorily 
sealed compressor, engine and pump 
stuffing boxes regardless of pressure, 
temperature, vapor or gas conditions. 
It has proved its unexcelled qualities 
on machines, in every field of service. 
It is a profitable investment because 
of its long wearing qualities—all ma- 
terials used in France Packings have 
proved their merits by time-tested 
experience. The packing rings are con- 
structed from a metal best suited for 
the particular operating conditions 
encountered. The result, therefore, is 
maximum packing service with min- 
imum maintenance expense. 


Request FRANCE Metal Packing 
when ordering new machines. We 
specialize in prompt packing service 
for machines now in use. 


Write for the free France Catalog M-3. 


The France Packing Company 
Tacony, Philadelphia, Pennsylvania 
Mid-Continent Representative: 

Mr. J. M. Fuller, 2603 Azle Avenue 
Fort Worth, Texas 


Original 


‘N a oe} 
FRANCE 
az A 4 


METAL PACKING 
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SUPREME 
IN THE OIL FIELDS 








GENUINE 
WILLIAMS’ “VULCAN’”’ 
CHAIN PIPE TONGS 


Up and down the oil fields, you will 
find “VULCANS” doing the tough jobs 
just as readily as routine work. Every part 
of this famous tool is built to bear its 
share of the load. Chains are proof-tested 
and certified. Jaws and handle are tough 
drop-forgings ... Through-Bolt is extra- 
heavy, and its U. S. Standard Nut sim- 
plifies replacement. 8 sizes, with Flat 
Link or Cable Chain, for 4 to 18” pipe. 





Ale “VULCAN BOLL-WEEVIL” 


A reversible action tong 
for flat pipe work—very ef- 
ficient in trenches. Changes 
instantly from “‘making-up” 
to “breaking-out” without 
even unhooking chain. Jaws 
reversible for double life. 
Each chain proof-tested and 
certified. 4 sizes, 34” to 12” 
pipe. 














Write for complete Williams’ catalog, or sce our advertise- 
ment in The Composite Catalog. Buy from your supply store. 


J. H. WILLIAMS & CO. 
225 Lafayette St., New York, N. Y. 








HEADQUARTERS FOR : . 
S | TOOL HOLDERS | “C” CLAMPS | LATHE DOGS THUMB HUTS & | VE BOUTS: 


AAO BABES VIS 
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Interesting Program Prepared for 
Meeting A.I.M.E. 


The Mid-Continent Section of the American Institute of 
Mining and Metallurgical Engineers will be host for the 
Annual Fall Meeting of the Petroleum Division, to be held 
at Tulsa, Oklahoma, October 24, 25, and 26. Headquarters 
for the meeting will be at the Mayo Hotel. 

The program includes 
interesting papers by 
well-known engineers 
on such pertinent and 
timely subjects as retro- 
grade condensation, the 
nature of hydrocarbon 
systems, capillarity in 
oil sands, subsurface 
sampling, subsurface 
engineering in recovery 
problems, oil-well ce- 
ments, well shooting, 
temperature surveys, 
compressibility of reser- 
voir rocks, and_ petro- 
leum engineering edu- 
cation. 

The three-day meet- 
ing also includes an in- 
teresting entertainment 
program. A stag buffet 
smoker will be held on 
Thursday night, Octo- 
ber 24, at the Tulsa 
Club. Friday afternoon 
all those registered and 
their wives will be 
guests of Frank Phillips 
at the world-famous 
Woolaroc Ranch, where 
a barbecue dinner will 
be served in the eve- 
ning. Visitors remain- 
ing until Saturday af- 
ternoon will have the 
opportunity to see a 
colorful homecoming 
football game between 
Tulsa University and 
Texas Christiar. Uni- 
versity of Fort Worth. 
A large block of seats 
has been reserved for 
the game, and _ tickets 
will be available at the 
registration desk. 





JOHN R. SUMAN 
Incoming President of the A.I.M.E. 


P. E. FITZGERALD, Chairman, 
Mid-Continent Section, A.I.M.E. 


Plans have been per- 
fected for receptions, 
teas, and parties for the 
wives of visitors. A 
party is planned for late 
Thursday afternoon, 
October 24, to be fol- 
lowed by a dinner and 
social evening. It is 
tentatively planned also 
that a number of mem- 
bers and their wives 
will meet at a luncheon 
prior to the football 
game Saturday, Octo- 
ber 26. 





W. S. MORRIS, Chairman, 
Papers and Program Committee, 
Petroleum Division, A.|.M.E. 
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A. D. MacLean Elected Vice-President 
Pittsburgh Equitable 


Colonel W. F. Rockwell, president of the Pittsburgh 
Equitable Meter Company, has announced the election of 
A. D. MacLean to the vice-presidency of the company. 

MacLean is a graduate of the 
School of Engineering, Harvard Uni- 
versity. Immediately upon receiving 
his degree, he enlisted in the Army 
Air Service Corps, serving therein un- 
til the armistice in the World War. 
His first connection in industry was 
with the Ashton Valve Company of 
Cambridge, Massachusetts, as chief 
draftsman. He later accepted a posi- 
tion with the engineering department 
of the New Departure Division of 
General Motors Corporation and was 
subsequently promoted to assistant 
chief engineer. - 

In 1926 MacLean joined the Emco A. D. MacLEAN 
organization as chief engineer, which position he has filled 
until the present date. 











MacLean is well known in industry as an author and 
lecturer on technical subjects. 





Gordon M. Davidson Passes Away 


Gordon M. Davidson, superintendent of operations and 
chief engineer of the Natural Gas Pipeline Company of 
America, passed away September 20 in Chicago, Illinois, 
after an illness of several months duration. 

Davidson was born July 13, 1893, in Los Angeles, Cali- 
fornia. He graduated from Leland Stanford University, re- 
ceiving a B.A. degree in mechanical engineering. He entered 
the service of The Empire Companies as draftsman Novem- 
ber 3, 1919, and on July 21, 1921, was transferred to field 
construction on gasoline plants. On May 14, 1922, he 
returned to the general offices in Bartlesville, Oklahoma, as 
an engineer and from there progressed to general superin- 
tendent of the gasoline division of The Empire Companies. 

Davidson joined the Natural Gas Pipeline Company of 
America as chief engineer on July 1, 1931, and on January 1, 
1934, was promoted to superintendent of operations and 
chief engineer. 

During his employment with The Empire Companies, he 
was active on committee work in the A.P.I. and Natural 
Gasoline Association of America. During his employment 
with the Natural Gas Pipeline Company of America, he took 
active part as a member of the A.P.I. Sectional Committee 
on Code for Pressure Piping; the A.P.I. General Committee 
of the Pipeline Transportation Division of Production, and 
as a member of the A.P.I. Sub-committee of the Natural 
Gas Division of Production. 





Texas A. & M. Engineers Meet 


The Petroleum Engineering Club of Texas A. & M. Col- 
lege held its first meeting of the year, 1940-41, on Septem- 
ber 26, 1940, at which time Chester Naramore, assistant sec- 
retary of the A.I.M.E., delivered an address on the subject, 
“Think.” 
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This New RIFSID 
Tri-Stand Vise Really 
Saves you work 







EGS fold up snug to go where 
L your work is. Sets up rigid, 
hard to knock over — ceiling 
brace and screw-down feet, if 
you want to use them. Special 
malleable frame is a whole 
work bench—lots of room for 
oil cans, dope pots; slots to hang 
a flock of tools handy; pipe rest 
and three benders that won’t 
collapse your pipe. Chain or 
yoke, with highest quality 
tool steel jaws. An outstand- 
ing value in convenience, 
built to take the punishment. 
Saves you work AND money. 
Buy from your Supply House. 


THE RIDGE TOOL CO., ELYRIA, OHIO 


SS eeaiD PIPE TOOLS 


Ritalib> 
Chain 
Tri-Stand. 
Capacity: 


DE-SCALE DIESEL COOLING 
SYSTEMS SAFELY 


When safety controls show your Diesel is over- 
heating, it is a danger signal to quickly check! 
Lime scale and rust deposits in water jackets 
are usually the cause of poor heat transfer, yet 
they can be removed easily if you de-scale the 
cooling system the safe, low-cost Oakite way. 


Simply circulate solution of Oakite Compound 
No. 32 and lime scale and rust deposits will be 
thoroughly removed. Jackets are left clear and 
clean... your engine will run cool as it should. 


FREE 20-page booklet gives all the details 
on this successful, widely used method. New 
THIRD EDITION just off the press... write 
for YOUR copy today! 


Manufactured only by 


OAKITE PRODUCTS, INC. 48 Thames St. New York, N. Y. 


Representatives in all Principal Cities of the U. S. and Canada 


KITE 
on ied CLEANING 
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We'll Send You 
ROPE DOPE regularly’ 


a= 


a 


“Rope Dope” is not an advertising medium. It is a period- 
ical bulletin which explains simply and intelligently the 
highly technical phases of Wire Rope—its applications and 
uses ...There’s no obligation on your part—but a lot of 


valuable information in store for you. 
WIRE 


WRITE--or consult your Directory. 


UNION WIRE ROPE CORPORATION 
2106 Manchester Ave. Kansas City, 


Telephone 





Mo. 









DURA PLASTIC 


an improved plastic 


IT’S A HIT! Mounting orders for improved DURA 
PLASTIC Packing prove it has the stuff! Better 
sealing... 


greater resilience . . . uniform density. 


Available in bulk, coils or rings. 


“2 CORPORATION 


5) 


2... ©. & seke) MICHIGAN 
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Trade Literature 








MacwHytre Company, Kenosha, Wisconsin, has issued 
pamphlet entitled “The Why in Macwhyte Internally Lubri- 
cated Wire Rope,” describing this defense against internal 


friction and corrosion that is built into Macwhyte wire ropes. 
J 

ALLIS-CHALMERS MANUFACTURING COMPANY, 

kee, Wisconsin, has published a catalog on its new “HD 7” 

Diesel crawler tractor. Five main features of the 54-hp. 


tractor are emphasized, as follows: (1) 2 
9 


Milwau- 


-cycle Diesel power; 


(2) balanced power speed; (3) bi-metallic clutches and 
brakes; (4) new track release mechanism, and (5) “positive- 
seal” truck wheels. 


Koppers Company, American Hammered Piston Ring 
Division, Baltimore, Maryland, has issued a group of leaflets 
that illustrate and describe its various types of piston rings. 
Among these are 4-cycle Diesel rings and assemblies; 2-cycle 
Diesel rings and assemblies, single acting and double acting, 
and Gold Seal piston rings. 


& 
A Fo per issued by A. O. Smith Corporation, Milwaukee, 
Wisconsin, concerns Smithweld Pressure Vessels and describes 


advancements made in this field by the company in recent 
years. The folder is being sent to interested parties. 
e 
Koppers Company, Bartlett Hayward Division, Balti- 


more, Maryland, has issued a catalog on Fast’s Self-Align- 
ing Coupling. The publication is well illustrated with dia- 
grams as well as photographs of actual installations. Accom- 
panying is a complete description of the principle, design, 
and application of the equipment. 
ca 

THE DEVELOPMENT, properties, and manufacture of Inte- 
gral-Joint Drill Pipe is described in a new bulletin, J & L 
Integral-Joint Blue Ribbon Drill Pipe, issued by Jones and 
Laughlin Steel Corporation, Pittsburgh, Pennsylvania. 





W. K. Mellon Now Making Headquarters 
in Houston 


W. K. Mellon, vice-president of Petrolite Corporation, 
announces the transfer of his headquarters from the com- 
pany’s offices in Los Angeles, California, to the Gulf Coast 
Division offices at Houston, 
Texas. From this point he will 
supervise all Petroleum Recti- 
fying Company of California 
operations in the eastern and 
Gulf Coast divisions, includ- 





ing the district offices at 
Housten, Texas, and Toledo, 
Ohio. 

Mellon first became con- 
nected with the Petroleum 
Rectifying Company of Cali- 
fornia in 1919, opening the 
Houston, Texas, branch, and 
pioneering in early dehydra- 


: : W. K. MELLON 
tion werk. Moving to Los O 


Angeles in 1929, 


he was California district manager for a 
number of years, 


and in 1937 was elected vice-president of 
the company, in which capacity he was in charge of com- 
pany operations. 
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Natural Gasoline Association Plans 
Active Year 

Getting ready for an active year in its technical studies, 
the Natural Gasoline Association of America has announced 
the committee lists and activities for the fiscal year of 1940- 
1941. According to William F. Lowe, secretary-treasurer of 
the association, chairmen and vice-chairmen of the principal 
committees are as follows: 

Economic Committee, J. 
Company, Dallas, 


R. Jarvis, Lone Star Gasoline 
H. E. Means, 
Corporation, Monroe, Louisiana, vice-chairman. 

Gas Contract Committee, R. A. Worley, Parade Gasoline 
Company, Inc., Shreveport, Louisiana, chairman; John T. 
Oxley, Warren Petroleum Corporation, Tulsa, Oklahoma, 
vice-chairman. 

Gas Testing Committee, H. L. Oder, Cities Service Oil 
Company, Bartlesville, Oklahoma, chairman; H. D. McLean, 
Hercules Gasoline Company, Inc., Shreveport, vice-chairman. 

Legal Committee, Wilbur J. Holleman, Glen Rose Gaso- 
line Company, Tulsa, chairman; W. P. Z. German, Skelly 
Oil Company, Tulsa, vice-chairman. 

Research and Educational Committee, B. R. Carney, Shell 
Oil Company, Inc., Tulsa, chairman; W. F. Fulton, United 
Gas Pipe Line Company, Shreveport, vice-chairman. 

Specifications and Outage Committee, Howard E. 
Warren Petroleum Corporation, 


Texas, chairman; Coltexo 


Felt, 
Tulsa, chairman; Harry 
Wheeldon, Lone Star Gasoline Company, Dallas, vice-chair- 
man. 

Technical Committee, C. R. Williams, Continental Oil 
Company, Ponca City, Oklahoma, chairman; H. H. Beeson, 
Sabine Valley Gasoline Company, Inc., Shreveport, 
chairman. 


vice- 


Trafic Committee, F. 
Inc., Tulsa, chairman; E. 
Company, 


A. Shellhorn, Hanlon-Buchanan, 
C. Kitching, Phillips Petroleum 
Bartlesville, vice-chairman. 


Kobe Appoints H. K. Browning Mid- 
Continent Sales Manager 


Kobe, Incorporated, has announced the appointment of 
H. K. Browning as division sales manager, in charge of 
the Mid-Continent area, 
with headquarters in 
Tulsa, Oklahoma. The 
offices of C. M. Rader, 
division manager, will 
continue in the com- 
pany’s plant at Okla- 
homa City. 

Browning was active 
for many years in tech- 
nical sales work of the 
A. M. Byers Company, 
Pittsburgh, Pennsyl- 
vania. During the time 
Browning was with the 
Byers company, he held 
the positions of division 
sales manager in St. 
Louis, manager of Pa- 
cific Coast sales, and 
manager of oil-country sales, with headquarters in Pitts- 
burgh. In 1934 Browning’s interest in corrosion fatigue led 
to his association with the $. M. Jones Company of Toledo, 









H. K. BROWNING 


Ohio, as sales manager, which position he has held for the | 


last five years. 


THE PETROLEUM ENGINEER, OCT., 1940 


Rockford Clutches. 


. Give 


Idec Power Control 
Gor Oil Field Jobs 


Extremely sturdy, Rockford Industrial Clutches 
have everything it takes to give smooth, easy 
power transmission control on prospecting rigs 
as illustrated below and on a hundred and 
one other jobs in the oil field. They are made 
in two types, Over-Center and Spring-Loaded, 
and in a wide variety of diameters and capa- 
cities to fit every requirement. Investigate the 
economy and other important advantages of 
buying and using equipment employing Rock- 
ford Clutches. Write for herther details today. 























Tell manufacturers and 
dealers you want Rock- 
ford Clutches in your 
equipment... and why. 
Get all the facts, 

Write now! 


ROCKFORD DRILLING MACHINE DIVISION 


Borg -Warner Corporati 
1303 Eighteenth Avenue, ROCKFORD, "ILLINOIS, U.S. A. 


Over-Center Clutches © Spring-Loaded Clutches @ Power Take -Offs 
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THE BEST VALVE 
PROVIDES 


Positive Closure 


A valve must provide positive closure, 
even after years of service in the open 
position. The best valve guarantees this ef- 
fect with wide, self-releasing 30° angle 
wedges, and flexible-action gates which 
automatically adjust themselves to seats. 
It permits no pressure shock. 





The best valve also assures smooth, posi- 
tive operation by unwedging and freeing 
gates before raising, wedging them only 
when they are directly opposite ports. It 
cleans itself and has no internal guides to 
cause foul-up; it allows ready replacement 
of parts through ample tolerances. 


Only the parallel seat, double wedge 
type slide gate valve provides all these es- 
sential benefits. This principle, developed 
and perfected by Ludlow, has been univer- 
sally accepted and preferred for oil, gas, 
and water lines since 1866. 





Information free on request. 


MFG-CO-INC: 
TROY-N-Y: 


VALV 























SOUTH AMERICAN 
PRODUCERS 


. are not unfamiliar with the fact that we are the 
oldest and largest exclusive manufacturer of 
pumping equipment in the world. 


They appreciate the obvious dependability of 
such a source. They appreciate our first-hand 
knowledge of their problems. Most of all, they 
appreciate the efficiency and remarkable depend- 
ability of JENSEN Rod Line Jacks and JENSEN 


Pumping Units when isolated under trying cir- | 


cumstances. 


NSEN sprotuers 


MANUFACTURING CO 


For detailed JENSEN JACK description 
and specifications, see: PRODUCING 
EQUIPMENT DIRECTORY or COM- 
POSITE CATALOG. 


EXPORT OFFICE: 50 CHURCH ST., NEW YORK CITY 
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Ten years ago, the Wilson Manufacturing Com- 
pany started to build Drilling Rigs. Since that 
time Wilson Rigs have made outstanding con- 
tributions to the stamina, economy, flexibility 
and speed so necessary to profitable drilling. 

ENSIGN congratulates the Wilson Manufactur- 
ing Company on 10 years of service to the oil 
industry. Natural Gas and Butane engines used 
on Wilson Power Rigs are ENSIGN-equipped. 


For the BEST in Carburetion—always specify ENSIGN. 


ENSIGM 


CARBURETOR CO., LTD. 


HUNTINGTON PARK, CALIF. « DALLAS, TEXAS - CHICAGO, ILL. 
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Texas Oil Industry to Have 45 Derricks 
on Birthday Cake 
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The Texas oil industry will have 45 derricks on its birth- 
day cake as it celebrates, under leadership of E. L. Smith, 
president of the Texas Mid-Continent Oil and Gas Associa- 
tion, the 45th anniversary of the opening of the Corsicana 
field. 

Principal feature of the anniversary celebration will be 
the Texas Mid-Continent’s annual meeting in Fort Worth, 
October 31-November 2. when a memorial plaque commemo- 
rating the birth of the Texas oil industry in October, 1895, 
will be presented representatives of Corsicana. A few days 
later, dedicatory ceremonies will be held at Corsicana, and 
the plaque erected on a scale derrick there. 

The Texas Mid-Continent’s anniversary meeting will be 
spudded-in by the world’s first rotary drilling rig. Built 
about 1883 in South Dakota for water well drilling, the 
original rotary was brought to Corsicana soon after the com- 
pletion of the first oil well there in October, 1895. It has 
been put into shape for drilling again, and with location 
staked on a vacant space adjoining convention headquarters 
in Fort Worth, the association will drill a wildcat test in 
the heart of downtown Fort Worth. 

A number of other features honoring Texas petroleum 
pioneers also are being planned, and an elaborate entertain- 
ment program has been arranged for Texas oilmen and their 
wives. 

Entertainment has been arranged by a committee consist- 
ing of Raymond Gee, chairman, E. A. Landreth, Houston 


| Hill, H. S. Cole, Jr., John Farrell, James Snowden, Marshall 


Young, Harold Neely, Charles F. Roeser, and Jack Herbert. 
Plans for a reception honoring the visiting oilmen before 


| the dinner-dance are being made by F. J. Adams, Sid W. 


Richardson, A. J. Armstrong, William Fleming, Edward 
Hudson, Paul McDermott, Rice Tilley, J. C. Halbert, R. O. 
Dulaney, P. W. Riggins, and Roy Westbrook. W. A. Mon- 
crief is general convention chairman in charge of all arrange- 
ments. 

A number of outstanding speakers will address the con- 
vention. Included will be R. B. Anderson of Vernon, former 
tax commissioner of Texas; George H. Sheppard of Austin, 
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State Comptroller; Guy Tate of Dallas, chairman of the 
forms simplification committee of the association; Raymond 
Myers of Dallas, chairman of the social security committee; 
Paul Pitzer of Breckenridge, chairman of the anti-theft 
committee; F. T. Baldwin of Houston, chairman of wages 
and hours committee; and Al Buchanan of San Antonio, 
chairman of the membership committee. Several out-of-state 
speakers are to be announced. 

Business sessions will be devoted to discussion of current 
problems in the industry. Officers of the Texas Mid-Con- 
tinent Oil and Gas Association are E. L. Smith of Dallas, 
president; H. R. Cullen of Houston, vice-president for the 
Gulf Coast; Bryan W. Payne of Tyler, vice-president for 
East Texas; J. L. Collins of Corsicana, vice-president for 
East Central Texas; D. Houston Bolin of Wichita Falls, vice- 
president for North Texas; M. B. Davis of Pampa, vice-presi- 
dent for the Panhandle; Hamilton McRae of Midland, vice- 
president for West Texas; Joe A. Clarke of Albany, 
vice-president for West Central Texas; Al Buchanan of San 
Antonio, vice-president for Southwest Texas; George C. 
Gibbons of Dallas, executive vice-president, and Eugene 
McElvaney of Dallas, treasurer. 





Hewitt Rubber Dedicates New Building 

Celebrating the completion of a plant-wide expansion and 
improvement program, Hewitt Rubber Corporation of Buf- 
falo, New York, held open house on September 28, for its 
employees and their families. The occasion was marked by 
the presentation of service pins to 54 factory and office 
workers, bringing to 224 the number of employees who have 
thus received recognition for length of service. 

Formal dedication of the new building was made by 
Thomas Robins, Jr., president, with the unveiling of a 
bronze plaque on the second floor designating the name of 
the new building as ‘““The Twombly Building,” in honor of 
Earle K. Twombly, vice-president of manufacturing. 

The general committee in charge of the program included 
William Brockner, Ray Cameron, A. D. Costin, Don Cham- 
berlin, Paul Stein, Albert Kreier, and George Koch. 

With the completion of this new building and the installa- 
tion of the latest types of storage and mixing equipment 
Hewitt has materially increased its plant capacity and has 
succeeded in establishing scientifically accurate controls over 
all primary manufacturing processes. 


Earl N. Graf Moves Up With Roebling 

Earl N. Graf, former 
manager of the Pitts- 
burgh branch of the 
John A. Roebling’s Sons 
Company, has been ap- 
pointed assistant man- 
ager of sales, Wire Rope 
Division, with head- 
quarters at Trenton, 
New Jersey. 

Graf’s first associa- 
tion with the Roebling 
company came indi- 
rectly in 1919, when he 
took over specialized 
wire rope sales for the 
Frick & Lindsay Com- 
pany, a Roebling dis- 
tributor in Pittsburgh. 
Frick & Lindsay later 
became the Frick-Reed 





EARL N. GRAF 
Supply Corporation and Graf re- 
mained as the wire rope specialist with the new concern. He 
joined the Roebling staff in 1938 at Pittsburgh. 
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Easy to deliver, easy to install, self-protective against 
meddling, C-F spring-loaded Regulators are preferred in 
some conditions of service to those of weight-and-lever 
type. A high-pressure and a low-pressure unit on lines of 
an important gas company in Texas are here illustrated. 
C-F meets all requirements of pressure control. Write for 








new Catalog. 


The CHAPLIN-FULTON MFG.CO. 




















28-40 enn ave OYCOLD PITTSBURGH, PA. 


ICTORs-—" 


BOLTS, STUDS, NUTS 

of high strength, heat-treated alloy steels, corrosion 

and heat resistant alloys, non-ferrous metals and car- 

bon steels for refineries, natural gasoline plants and 

manufacturers of refinery and oil field equipment. 
a Is oO 


VICTOR Heat-Treated alloy steel STUDS 
for flanged fittings and valves. 


Write for complete Catalog! 


VICTOR PRODUCTS CORP. 
2643 Belmont Ave. Chicago, Ill. 








SUBSCRIPTION ORDER FORM 
The Petroleum Engineer, 
Box 1589, Dallas, Texas. 
(Enter) (Renew) my subscription for 
1 year $2.00 [7] 2 years $3.00 | 
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Home Address 
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THE HUB OF 


HOUSTON HOSPITALITY 


CENTRAL 
DOWNTOWN 
LOCATION 


2 
HOME OF THE FAMOUS 
SILVER GRILL \ 


ww 
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Take a tip from experienced travelers 


Make the TEXAS STATE a Houston “Habit” 


TEXAS STATE HOTEL 





HOUSTON 











SPECIAL 
LOOSELEAF 
BINDER 


For subscribers to THE PETROLEUM ENGI- 
NEER who find it convenient to file portions of 
the magazine for ready reference, we have had 
manufactured a special three-ring binder. It is a 
standard size, durable leatheroid binder with di- 
viders for each division of the industry. The binder 
may be had for $1.25, express paid, by filling in the 
attached coupon and mailing it to us with your 
remittance. 


SABWVVsBVBBBB BBQ BBB BBB BBP BBB eQeeeseeseese ees =a 


THE PETROLEUM ENGINEER 
P. O. Box 1589, Dallas, Texas. 












































Here’s my check for $1.25 for a Special Binder. 
Name 
Company Title. 
ee 
City State — 
Check your division: C) Producing C Refining | 
0) Natural Gasoline C) Supply () Manufacturing 
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Book Reviews 








Conversion of Petroleam—Production of Motor Fuels by 
| Thermal and Catalytic Processes by A. N. Sachanen. Pub- 
lished by Reinhold Publishing Corporation, 330 West 42nd 
Street, New York, New York, 398 pages, price $6.00. 
This book relates to the fundamental principles and prac- 
_ tices of converting petroleum products into gasoline and 
other fuels. 

At the present time the conversion of petroleum can be 
carried out by various methods, including thermal and cata- 
lytic cracking, hydrogenation, polymerization, and alkyla- 
tion. Unquestionably thermal cracking retains its position 
and remains thus far the most important process among the 
aforementioned methods of conversion. On the other hand, 
the part played by the other methods becomes of more and 
more importance, particularly in the production of high- 
octane fuels. The catalytic character of the other methods 
of conversion is emphasized in the title. 

The author has realized the difficulties encountered in 
covering the broad problem of the conversion of petroleum 
in one volume and has therefore been confronted with limit- 
ing the scope of the book. A complete survey of the enor- 
mous literature on the subject in one volume of conventional 
size seems to be prohibitive. Therefore only the most impor- 
tant works, from the point of view of the author, have been 
referred to and discussed. The historical development of the 
conversion of petroleum is beyond the scope of the present 
book. As a consequence, many articles of an important his- 
torical value have not been included. 

a 

Procedure Handbook of Arc Welding Design and Practice. 
Published by The Lincoln Electric Company, Cleveland, 
Ohio. Sixth edition, 1940. Price, $1.50 in U.S.A., $2.00 else- 
where, postage prepaid. 

Rapid progress in the development of the arc-welding 
process and its many applications has made available a large 
amount of new information on this subject. As a result, the 
Fifth Edition Procedure Handbook has been largely rewritten 
and expanded in contents. In addition to the careful attention 
given the subject matter of this new edition, care has been 
taken to improve the physical make-up of the book. The 
type matter illustrations have been condensed and 
arranged so as to avoid as much waste of space as possible. 
Also the book is printed on a lighter, finer paper stock result- 
ing in considerable reduction in size over the Fifth Edition 
in spite of the inclusion of twenty percent more material. 


and 





B and W., Inc., Opens Houston Office 


B and W, Inc., well-comple- 
tion specialists, recently opened 
Gulf Coast headquarters at 302 
Merchants’ and Manufacturers’ 
Building, Houston, Texas. Dis- 
tribution of wall-cleaning guides 
and other well-completion spe- 
cialties will be under the super- 
| vision of Bruce Barkis. 





a 
BRUCE BARKIS 
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MEETINGS 











American Institute of Mining and Metallurgical Engineers, Petro- 
leum Division—October 24, 25, and 26, Tulsa, Oklahoma. 





Western Petroleum Refiners Association, Regional Meeting—Octo- 
ber 25, Shreveport, Louisiana. 





Texas Mid-Continent Oil and Gas Association—October 31, No- 
vember | and 2, Fort Worth, Texas. 





California Natural Gasoline Association—November 1, Los An- 
geles, California. 





American Recycling Association—November 5 and 6, Texas A & I 
College, Kingsville, Texas. 


California Natural Gasoline Associztion, Monthly Meeting—No- 
vember 7, Barker Bros. Auditorium, 818 West Seventh Street, Los 
Angeles, California. 





American Association of Petroleum 
8, Los Angeles, California. 


Geologists—November 7 and 





American Petroleum Institute, 2lst Annual Meeting—November 
1l, 12, 13, 14, and 15, Stevens Hotel, Chicago, Illinois. 





American Institute of Mining and Metallurgical Engineers, Petro- 
leum Division, East Texas Section—-November 12, Kilgore, Texas. 





American Institute of Chemical Engineers—December 2, 3, 4, 5, 
and 6, New Orleans, Louisiana. 





National Asphalt Conference—December 9, 10, 11, 12, 13, and 14, 
Dallas, Texas. 





Society of Automotive Engineers, Annual Meeting and Engineering 
Display—January 6, 7, 8, 9, and 10, 1941, Book-Cadillac Hotel, Detroit, 
Michigan. 





North Texas Oil and Gas Association—February 22, 1941, Wichita 
Falls, Texas. 





American Petroleum Institute, Southwestern District Division of 
Production — February 27 and 28, 1941, Washington-Youree Hotel, 
Shreveport, Louisiana. 





American Petroleum Institute, Division of Production, Spring Meet- 
ing, Pacific Coast District— March 11, 1941, Biltmore Hotel, Los 
Angeles, California. 





Indiana Independent Petroleum Association, Spring Convention 
and Refiners’ and Suppliers’ Exhibit—March 11, 12, and 13, 1941, 
Hotel Severin, Indianapolis, Indiana. 





American Association of Petroleum Geologists—April 2, 3, and 4, 
1941, Rice Hotel, Houston, Texas. 





American Petroleum Institute, Eastern District, Division of Pro- 
duction—April 17 and 18, 1941, William Penn Hotel, Pittsburgh, 
Pennsylvania. 





Petroleum Industry Electrical Association—April 23, 24, and 25, 
1941, Tulsa, Oklahoma. 





Natural Gasoline Association of America, Annual Meeting—April 
23, 24, and 25, 1941, Baker Hotel, Dallas, Texas. 





National Petroleum Association—April 24 and 25, 


1941, 
annual Meeting, Hotel Cleveland, Cleveland, Ohio. 


Semi- 





American Society for Testing Materials—June 23, 24, 25, 26, and 
27, 1941, 44th Annual Meeting, Palmer House, Chicago, Illinois. 


D & B Store Opened at Freer, Texas 

A new D & B pump sales and service store has been estab- 
lished at 644 Tipton Street in Freer, Texas. This new store 
will provide additional service to customers who purchase 
D & B pumps through the Continental Supply Company. 

F. L. Prossor will be in charge and will be aided by W. T. 
Hoey at Hebbronville and R. K. Cannan at Alice. Jo Earl 
Morris will act as floorman. 
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WATER CANS 
& COOLERS 


GOTT Water Cans are the practica! 


way to keep drinking water cool for 
Kod ele mh ol-belolet-MB ol celi-leilcloMicesesMbertel tality 
and always handy to the job. Snug 
tii bele ME Codd l-MBa-sosleh Zete)( ME le) ME licel ste by 
built to withstand rough usage. GOTT 
Water Coolers have extra large covers 
and a nandy non 
leaking push button 
faucet. Your Supply 
Store has them, get 
GOTT WATER CAN one today! . . 


aizes 


H.P.GOTT MFG. CO. 


WINFIELD, KANSAS 


KEEP PURE DRINKING WATER ALWAYS 








CAN YOU 
DO THIS? 





“The 
Entirely 
Different Boiler 


and Engine Treatment’’ 


HOLD A WHOLE month's supply of unfailing boiler 
scale and corrosion prevention in the palm of your 
hand? 

That's how simple it is with SAND-BANUM. Only 
ounces applied once each week insure equipment free 
from scale and corrosion. 

Write today for details of our "Satisfaction or No 
Money” guarantee trial offer. 


AMERICAN SAND-BANUM COMPANY, Inc. 
9 Rockefeller Plaza New York City 









FOR TIGHT FASTENINGS 
on all oil field equipment 


..» vibration-proof... fool-proof 
Available at supply houses ... backed by 
factory stocks in Houston and Los Angeles 


a 


te, 





56-page Catalog and Data Book contains a 
graphic explanation of the Elastic Stop prin- 
ciple, presents test and application data, and 
lists the complete line of nuts @ Write for a copy. 


ELASTIC STOP NUT CORPORATION 
2324A VAUXHALL ROAD ¢ UNION, NEW JERSEY 


<2 NUS 
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Sand and sediment are 
holding back your oil—the 
MILLER Sand Pump 
cleans-out quickly, at 
small cost—that’s why it’s 
in World-Wide use! 

The MILLER is made in diameters 
of 22, 3, 31/2, 4, 41%, 5, 5¥, 7 and 
§ inches and lengths of 20, 25 and 
30 feet. 5/32-inch wall thickness in 
REGULAR Type, %4-inch wall tubes 
HEAVY DUTY Sand Pumps. 
INTERCHANGEABLE BOTTOMS 


To Meet Every Condition 


@ BAILER BOTTOM 


With the Bailer Bottom 
installed the MILLER is 
quickly changed to a Bailer 
giving you a combination 


of aime 


“0 





of either Bailer or a Sand 
Pump in one tool 


@ SAND BOTTOM 


Used when tools are run 
and when well is shot to 
quickly remove loose ma- 


Used for cutting the sand 
loose 


@ CHISEL BOTTOM 


terial 
(In Pump) 


@STAR BOTTOM 
With this bottom tightly 


pump. 
Write for Descriptive 
Folder and Price List 
See Pages 1672-73 COMPOSITE CATALOG 


packed sand can be easily 
PaTEentTecoe 
moO 1370940 
NO 1523608 
NO 1767890 
NO 1662020 
“Oo 1066626 
“oO 2038667 


General Offices and Factory: 
OKLAHOMA CITY, OKLAHOMA 


1524 S.E. 29th P. O. Box 4516 Tel. 7-6884 


port Department: 
Suite 4616- 30° "Hockefeller Plaza, New York 











Branches: 
SAPULPA SALEM KILGORE 
Oklahoma Illinois Texas 
Tel: 341 Tel: 101 Tel: 545 


FOR SALE BY SUPPLY 
STORES EVERYWHERE 
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